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PREFACE. 


This  is  one  of  a  series  of  Tariff  Information  Survejrs  prepared  by  the 
United  States  Tariff  Commission  and  transmitted  to  the  Committee 
on  Ways  and  Means.  The  series  covers  all  of  the  articles  and  com- 
modities provided' for  in  the  tariff  act  of  October  3,  1913,  and  others 
not  specifically  provided  for.  It  is  arranged  in  the  numerical  order 
of  paragraphs  of  that  act. 

In  some  cases  two  or  more  paragraphs  have  been  combined  in  one 
pamphlet.  In  doing  this,  industrial  relationship  of  the  articles  has 
Deen  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  under  a  preceding  paragraph  of  the  tariff  act, 
reference  is  made  to  this  fact  at  tne  point  where  the  paragraph 
appears  in  numerical  order.  Where  one  grade  of  an  article  is  dutiable 
and  another  grade  of  the  same  article  is  on  the  free  list,  the  article 
is  discussed  imder  the  dutiable  paragraph,  which  appears  first  in 
numerical  order  in  the  tariff  act.  In  certain  instances  articles  of 
close  industrial  relationship  and  which  occur  in  separate  paragraphs 
of  the  tariff  act  have  been  combined  under  one  paragraph  for  con- 
venience of  discussion.  Reference  is  made  to  this  fact  at  the  point 
where  the  commodities  would  naturally  occur  in  numerical  ord!er. 

The  first  pamphlet  in  the  series  is  an  '^Introduction  and  index," 
which  contains: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
act  of  1913,  showing  the  paragraph  of  the  act  in  which  the  article  is 
provided  for  and,  if  discussed  imder  a  different  paragraph,  the  number 
of  such  pari^aph. 

3.  A  ust  of  tne  pamphlets  in  the  series,  showing  the  paragraphs 
and  articles  included  in  each  pamphlet. 

Thus  by  use  of  this  **  Introduction  and  index,''  the  exact  location 
of  the  discussion  relating  to  a  given  article  or  commodity  can  be 
ascertained. 

In  the  preparation  of  this  report  the  Tariff  Commission  had  the 
services  of  raul  M.  Tyler  and  S.  L.  WiUis,  of  the  Metals  Division  of 
the  Commission's  staff,  and  of  others. 
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LEAD  ORE. 


SUMMARY. 

Lead  occurs  with  silver,  zinc,  and  other  metals.  Few  mines  pro- 
^luce  only  lead.  A  large  part  of  the  domestic  output  of  gold,  and 
^I>erially  silver,  is  directly  dependent  upon  the  supply  of  lead  ore, 
which  -provides  a  '' collector''  for  the  precious  metals  in  the  smelting 
operation.  Zinc  is  almost  universally  associated  with  lead  in  ore 
•leposits;  but,  unlike  silver,  gold,  and  copper,  can  not  bo  recovered 
in  lead  smelting.  Tt  is  frequently  separated  mechanically,  however, 
iind  may  form  an  important  and  valuable  product  of  the  mine. 

The  United  States  is  the  largest  producer  of  lead  ore  in  the  world. 
Tlie  next  largest  producers  are  Australia,  Spain,  Germany,  and 
Mexico,  in  the  oraer  named. ^  These  five  countries  produce  fully 
Mj  per  cent  of  the  total  output  of  the  world. 

The  United  States  is  also  the  largest  consumer  of  lead  metal.  For 
muny  years  prior  to  the  war  in  Europe,  the  consumption  practically 
•^jualed  the  production  from  domestic  ore.  In  addition  to  this  pro- 
•iurtion,  however,  American  smelting  and  refining  works  produced 
refined  lead  derived  from  foreign  (chiefly  Mexican)  ore  and  base 
V»ullion  for  export.  The  output  of  this  lead  of  foreign  origin  and 
■tt*stiiie<i  for  foreign  consumption  amounted  to  about  25  per  cent  of 
;he  purely  domestic  business.  By  virtue  of  the  provision  for  bonded 
smelting,  this  business,  although  frequently  carried  on  side  by  side 
with  the  smelting  of  domestic  ores,  was  absolutely  distinct  as  far  as 
the  tariff  is  concerned. 

The  lead  imported  in  the  form  of  ore  for  treatment  in  bonded  works 
for  export  does  not  compete  with  the  product  of  domestic  mines  ex- 
ept  in  foreign  markets.  Until  the  outbreak  of  the  war,  however, 
practically  no  lead  of  domestic  origin  was  exported.  The  large  ex- 
ports of  domestic  lead  during  the  war  period  were  a  result  of  war  con- 
ditions, the  curtailment  of  European  supplies  from  the  normal  sources 
Australia  and  Spain),  and  the  unprecedented  demand.  But  the  ore 
imported  for  treatment  in  bonded  works  does  form  a  welcome  addi- 
tion to  the  smelting  operations  at  iimerican  works  and  assists  greatly 
in  the  economical  treatment  of  American  ores,  especially  those  con- 
taining little  or  no  lead  and  valuable  especially  for  their  <'ontent  of 
j>ro<*ious  metals  (dry  ores). 

Spain  and  Mexico  are  the  only  important  producers  of  lead  ore 
whose  product  comes  on  the  world  market.  Germany,  in  spite  of 
its  large  output,  has  to  import  lead  to  meet  its  own  requirements. 
Only  a  part  of  the  Spanish  ore  is  exported,  although  most  of  the  lead 
produced  in  Spanish  smelters  goes  to  other  countries.  But  almost 
all  of  it  is  consumed  in  Europe  and  it  is  not  oven  a  potential  factor 
in  the  American  market.  iVll  of  the  lead  ore  produced  in  Australia 
1:^  smelted  and  refined  in  Australian  works.  Only  refined  lead  is  now 
♦'xported. 

U013  (Geolof^ical  Survey). 
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Mexico,  therefore,  is  tlie  onlv  country  from  which  largo  supplies  of 
lead  can  come  into  the  UniteS  States  in  the  form  of  ore.  Canada, 
the  next  largest  country  of  origin  of  the  lead  ore  imported  into  tho 
United  States,  does  not  produce  enough  lead  for  her  own  needs, 
Mexico,  also,  is  the  only  country  in  which  there  are  large  known  de- 

I>osits  of  lead  that  are  not  producing  to  practically  their  full  economic 
imit,  and  which  can,  therefore,  largely  increase  production. 

Domestic  lead  deposits  will  be  able  to  supply  American  lead  re- 
quirements for  many  years.  The  cost  of  mining  lead,  however, 
in  the  ITnitod  States  is  greater  than  in  most  foreign  coimtries,  duo  not 
so  much  to  the  higher  wage  scale  as  to  the  poverty  of  the  deposits 
in  many  of  the  producing  sections  and  the  unusually  long  raihva>' 
hauls,  which  average  longer  in  this  country  than  in  almost  any  oth<»r 
important  load-producing  rerion.  Conditions  in  Canada  are  not  far 
different  from  those  in  the  Ignited  States,  but  with  the  return  of 
favorable  political  conditions  Mexico  will  again  become  a  notably 
low-cost  producer. 

The  tariff  problem  on  lead  presents  manv  complex  features  because 
of  its  interrelation  with  other  mining  and  smelting  industries,  espe- 
cially silver  and  zinc.  With  reference  to  the  importation  of  lead  in 
the  form  of  ore  for  treatment  in  American  smelting  establishments, 
the  problem  separates  clearly  into  two  main  phases,  depending  upon 
whether  the  lead  metal  recovered  from  the  foreign  ore  is  destined 
(1)  for  ultimate  domestic  consumption  or  (2)  for  foreign  consumption. 
The  first  phase  practically  resolves  itself  into  the  decision  as  to 
whether  or  not  lead  produced  from  Mexican  ore  shall  be  permitted 
to  displace  a  large  part  of  the  product  of  domestic  mines  in  the  home 
market  and  force  many  gold  and  silver,  as  well  as  lead,  mines  to  shut 
down.  Tlie  second  is  the  question  of  bonded  smelting.  Since 
bonded  smelting  applies  with  equal  force  to  zinc  ore  and  to  load  bul- 
lion, as  well  as  to  anv  other  dutiable  metal  or  mineral  commodities 
that  may  conceivably  bo  refined  in  this  country  for  export,  it  seems 
advisable  to  treat  tliat  subject  separately.  It  is  therefore  touched 
upon  only  briefly  in  this  unit. 

Lead  ore^ — Summary  table. 


Calen- 
dar 
vcar. 


1910.. 

1911.. 

1912. . 

1913.. 

1914.. 

1915. . 

1916... 

1917... 

1918... 

1919. . . 

1920... 


rtn».<>cf.^.  ^-^    Imports  for   Domes- 


Pounds.  Pounds. 

790,626,000  7,998,859 

SS2,374,000  2,453,251 

914,730,000  935,861 

1,000,376,000  2,306,972 

l,O45,72S,000  5,459,961 

1,123,2X2,000  «  10,694,920 

1,245,950,000  "24,316,551 

1,298,564,000  "19,786,410 

1,125,274,000  "25,861,476 

<  886, 000, 000  "41,714,W3, 

« 1, 022, 000, 000  "22, 728, 856 


Ratio  to  produc- 
tion. 


Imports.'Exports. 


Value 
(imports 
for  con- 
sump- 
tion). 


Amount 
of  duty. 


Per  eent.^  Per  cent. 

1.013, 

.288' 

.102 

.231' 

.520 


.955, 
1.951'. 
1.5221. 
2.29S. 
4.708!. 
2.234;. 


1198, 196 
« .34, 152 
« 24, 760 
•  75, 835 
1X8,749 
96,010 
368, 824 
207,370 
344,080 
196,36.) 
908,619 


$17,317.79 
14,037.931 
20,598.221 
40, 949.  70 
21,493.46, 
75,944.90 
40, 792. 031 
45,475.62 
30,801.17' 

102,753.741 


Value 

per 

pound 

of  lead 

content. 


SO.  02481 
.0221 
.0265 

.  0328 

.0090 
.0152 
.0105 
.01291 
.0047, 
.039' 


Equiva- 
lent ad 
\iilorem 
rai«,« 


Percent. 

(») 
50.  9 
56.4 
27.2 
21.6 
22.  4 
20.  S 
19.7 
15. 76 
15. 09 
11.31 


^  Lead  contents  in  pounds. 
«  NcKliRible. 

•Includes  imports  entered  for  coni>uxiiptiou  and  imports  entered  free,  of  duty  for  smelting  in  bonded 
works.    (Values  of  imports  are  given  only  for  those  upon  which  duty  was  paid.) 

*  ICstimated. 

"  Calculated  on  dutiable  imports  only,  without  regard  to  lead  in  ore  imported  for  smelting  in  bonded 
works  and  exported. 

•  Includes  lead  in  lead  ore  and  in  other  ore. 
'  Not  available. 
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General  Information, 
description. 

According  to  the  character  of  the  lead  minerals,  lead  ores  are 
divided  into  two  classes:  (1)  Sulphide  ores  (galena),  and  (2)  oxide 
ores  (anglesite,  cerussite,  etc.).  The  latter  are  commonlv  called  car- 
bonate ores.  Viewing  the  ores  from  the  manner  in  which  they  must 
be  fluxed  in  the  blast  furnace,  they  are  classed  as  (I)  silicious,  (2) 
basic,  or  (3)  neutral;  but  this  second  classification  depends  upon  the 
impurities  and  accessory  constituents  of  the  ore  rather  than  upon 
the  condition  of  its  lead  contents. 

Liead  ores  almost  invariably  contain  silver^  and  frequently  contain 
appreciable  amounts  of  gold.  The  chief  exception  to  this  rule  are 
the  ores  of  Missouri  and  the  other  sections  of  the  Mississippi  Valley 
region  of  the  United  States.^  The  precious  metals  are  recovered  in  the 
smelting  process  with  the  lead  metal,  and  need  not  be  separated  from 
the  lead  minerals  before  being  sent  to  the  smeltery.  Zinc,  which  is 
also  a  very  common  associate  of  lead  minerals  in  an  ore  is  not  re- 
covered in  the  smelting  process,  and  must  be  separated  from  the 
lead  minerals  before  being  sent  to  the  smeltery,  or  subject  the  ore  to 
penalties  proportionate  to  the  zinc  content.  Copper  is  another  fre- 
quent but  bv  no  means  so  nearly  universally  associated  constituent 
of  lead-bearing  deposits. 

The  typical  lead  ore,  therefore,  is  complex,  and  the  profitable  ex- 

Eloitation  of  a  lead  mine  depends  not  onTy  upon  the  sale  of  the  lead, 
ut  also  upon  the  precious  and  other  base  metals  that  occur  asso- 
ciated with  it. 

USES. 

In  addition  to  their  obvious  function  as  a  source  of  metallic  lead, 
lead  ores  are  used  as  carriers  in  the  smelting  process  for  the  recovery 
of  gold  and  silver  from  their  ores.  Whereas  formerly  the  precious 
metals  were  recovered  chiefly  by  separate  processes  they  are  now 
Quite  generally  smelted  with  lead  or  copper  ores  and  recovered  from 
tne  base  bullion  so  produced.  This  economic  evolution  has  been 
practically  complete  m  the  case  of  silver  which,  except  for  one  plant 
in  Utah,  and  to  a  small  extent  elsewhere  (when  present  as  an  acces- 
sory constituent  of  gold  ores),  is  no  longer  extracted  by  a  separate 
process  in  the  United  States. 

Lead  sulphate  (basic)  and  similar  lead  pigments  are  made  to  an 
increasing  extent  direct  from  the  ore. 

DOMESTIC   PRODUCTIOX. 

The  United  States  is  the  laro;est  producer  of  lead  ore  in  the  world. 
In  11)13,  the  last  year  for  which  complete  estimates  are  available, 
this  country  furnished  30  per  cent  of  tne  world  output  as  compared 
vrith  198  per  cent  produced  by  Australia,  the  next  largest  producer. 
In  1918  the  total  production  of  lead  from  domestic  ore  was  550,729 
short  tons,  valued  at  the  average  quotation  of  the  yeai  at  more  than 

*  About  two-thirds  of  the  silver  produced  in  the  United  States  is  a  by-product  of  lead  or  copper  ores. 
Minfral  Resources,  TJ.  8.  Geological  Survey,  1915,  p.  720. 

*Thrse  ores  are  called  "nonareentiferous.  The  metal  recovered  from  them  is  called  "soft  lead"  to 
dinbigubh  it  from  "desilverized  lead/'  recovered  from  "argentiferous"  (silver*bearing)  ores. 

63189— 21--C-21 2 
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$80,000,000,  as  compared  with  581,716  short  tons,  valued  at  over 
$102,000,000  in  1917.*  In  order  to  estimate  the  value  of  all  the 
metals  produced  from  lead  ore  mined  in  this  country,  the  above 
figures  should  be  increased  by  from  50  to  75  per  cent. 

The  mine  output  of  lead  in  the  United  States  decreased  greatly  in 
191S.  The  output  of  soft  lead  (from  mines  in  the  Mississippi  Valley 
and  the  Eastern  States)  was  about  260,000  short  tons,  and  that  ol 
argentiferous  lead  by  mines  of  the  Western  States  was  about  313,000 
tons,  a  total  of  563,000  tons,  as  compared  to  273,046  tons  and  378,1  1 0 
tons,  respectively,  and  a  total  ol  651,156  tons  in  1917.  After  a  fur- 
ther decline  in  1910,  the  mine  output  of  lead  again  increased  in  1920 
to  about  51]  ,000  tons,  of  which  275,000  tons  were  soft  lead. 

Location  of  vro  hiction  and  resovrces^ — ^Missouri  is  the  largest  pro- 
ducing State,  followed  in  order  of  output  by  Idaho,  Utah,  and  Colo- 
rado. These  four  States  furnished  85  per  cent  of  the  total  domestic 
production  in  1917.  An  appreciable  amount  of  lead,  however,  was 
mined  in  other  States. 

About  one-third  of  the  American  production  of  lead  in  ore  comes 
from  southeast  Missouri.  This  district  is  undoubtedly  the  largest 
lead-producing  area  in  the  world.  It  is  unique,  not  only  as  regards 
the  character  of  its  ore,  which  contains  too  little  silver  to  warrant  its 
separation  and  is  extraordinarily  free  from  undesirable  impurities, 
but  because  it  is  characterized  by  the  permanent  control  by  large 
operators.  The  deposits  are  generally  low  grade,  but  fairly  depend- 
able in  extent  and  character,  cheaply  mined,  and  easily  concentrated 
to  a  high-grade  product.  In  other  sections  of  the  Mississippi  Valley 
region  lead  is  generally  a  by-product  of  operations  conducted  espe- 
cially for  the  recovery  of  zinc  ores.  In  the  Joplin  (southwest  Mis- 
souri) district  the  ratio  of  zinc  to  lead  is  about  17  to  1 .  All  the  ores 
of  the  Mississippi  Valley  region  are  classed  as  nonargentiferous,  and, 
although  except  in  southeast  Missouri  the  lead  occurs  in  connection 
with  zinc  ores,,  a  clean  high-grade  concentrate  can  be  made  with  little 
difficulty. 

All  the  lead  ores  of  the  Western  States  are  argentiferous  and  most 
of  them  are  associated  with  considerable  amounts  of  zinc.  They  are 
typically  complex  and  much  more  difficult  to  concentrate  than  the 
simpler  ores  oi  the  Valley  States.  Broadly  speaking,  the  high-grade 
ores  are  exhausted  and  the  production  comes  largely  from  ores  com- 
paratively poor  in  lead  and  valuable  chiefly  for  their  precious  metal 
content.  The  large  deposits  of  Idaho,  containing  valual>le  amounts 
of  zinc  as  well  as  lead  and  silver,  and  a  fraction  of  the  Utah  produc- 
tion are  the  important  exceptions  to  this  jE^eneral  statement. 

Equi/miPnt. — In  common  with  most  mining  industries,  American 
lead  mines  and  concentrators  haye,  if  anything,  an  advantage  over 
foreign  producere  in  securing  equipment,  both  as  to  cost  and  delivery. 
This  advantage,  however,  is  onset  to  a  degree  by  the  larger  amount 
of  equipment  requiretl  in  this  country  because  the  ore  bodies  are 
frequently  much  smaller  and  the  ores  are  generally  more  complex 
and  have  a  lower  lead  content.  The  bulk  of  the  domestic  ore  must 
be  concentrated  before  shipment  and  the  ratio  of  concentration  is 


*  Engineering  &  Mining  Journal  of  Smelter  Production  (revised  to  Januarv,  1919).  CoTesponiin? 
fl^urea,  ac<*ordrng  to  the  Geological  Survey,  were  562,037  tons  in  1918  and  A49,2J^  tons  in  1917.  Because 
of  smelter  charges,  etc.,  the  value  of  the  ore  to  the  miner  is  probably  not  more  than  one-half  the  above 

fimires. 

•  A  summary  of  the  resources  and  the  lead  mining  in  the  more  important  districts  has  been  prepared  for 
the  Auxiliary  File  at  ofllce  of  the  U.  S.  Tariff  Commission. 
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bi^h  as  compared  to  most  of  the  foreign  operations.  Only  a  small 
fraction  of  the  output  from  domestic  mines  can  be  shipped  direct  to 
the  smelter.  Complicated  milling  machinery  and  equipment  are 
necessary  to  prepare  the  ore  for  market. 

}fining, — Ijead  mining  does  not  differ  essentially  from  the  mining 
of  other  metals.  In  general  it  may  be  said  that  the  large  scale  oper- 
atioas  characteristic  of  the  '^porphj^ry"  copper  mines,  either  on  sur- 
face or  underground,  are  not  applicable.  The  nearest  approach  to  it 
is  in  southeast  Missouri,  but  such  uniform  and  extended  deposits  of 
lead  ore  are  the  exception.  As  a  rule  lead  mines  are  of  medium  size 
or  small. 

On  account  of  the  relativeh^  small  units,  the  cost  of  mining  per  ton 
i«^  considerablv  higher  than  if  larger  tonnages  could  be  hanJled  with 
thesanmc  overhead  and  if  labor-saving  equipment  were  more  generally 
warranted.  This  disadvantage  as  compared  with  the  mining  of  some 
of  the  other  major  metals  is  partially  offset  by  light  drilling  expense, 
easy  brx'^aking  of  the  ore,  and  low  powder  cost.  Machine  mining, 
however,  is  less  common  than  in  mining  other  metals. 

Lead  veins  are  usually  not  very  wide  and  the  item  of  timbering  is  a 
minor  factor.  Pumping,  hoisting,  and  other  minor  operations  are 
fairly  comparable  to  those  required  in  raining  other  metals. 

Conrentration.— On  account  of  its  high  specific  gravity  and  its 
cubical  cleavage,  the  gravity  separation  of  galena  (sulphide)  from 
nonmetallic  gangue  is  a  simple  matter. 

But  the  separation  from  zinc  and  other  sulphides  is  not  so  easy. 
The  development  of  treatment  methods  for  the  complex  ores  of  the 
Western  States  is  one  of  the  most  important  chapters  in  the  history 
of  ore  dressing,  and  it  was  the  introduction  of  the  Wilfley  table  (an 
American  device)  that  made  possible  the  economic  operation  of  a 
large  part  of  the  domestic  rosoxu:ces  of  lead,  zinc,  and  copper,  especi- 
ally in  complex  ores.  In  spite  of  the  advances  in  treatment  processes, 
however,  tne  production  of  a  very  high-grade  concentrate  from  com- 
plex ores  is  uneconomical.  In  tne  Mississippi  Valley  region  concen- 
trates containing  80  per  cent  lead  are  the  standard  grade.  Few  of 
the  western  mines  arc  able  to  make  as  high  as  a  50  per  cent  product. 

Flotation  has  been  the'  latest  factor  in  making  available  the  low- 
grade  deposits  of  this  country.  The  adoption  of  this  comparatively 
new  process  has  greatly  increased  recoveries.  Ten  years  ago  a  lead 
content  of  2  per  cent  left  in  the  tailing  of  lead  mills  was  considered 
satisfactory  work.  Now,  however,  present  methods  permit  the  profit- 
able utilization  of  ores  containing  not  more  than  that  amount  to 
begin  with. 

Organization, — ^The  greater  part  of  the  lead  mined  in  this  country 
is  mined  by  large  and  powerful  corporations.  There  are  many  small 
operators,  out  even  in  the  aggregate  their  production  is  not  very 
great.  Large  operators  frequently  are  highly  integrated  (owning 
their  own  smelting  works,  etc.)  and  have  varied  activities  in  addition 
to  the  business  of  mining  lead  ore.  Small  operators,  due  to  limited 
capital  and  equipment,  are  at  a  distinct  disadvantage  in  the  economical 
extraction  of  their  ore  from  the  ground  and  of  the  values  from  their 
ore  and  are  unable  to  make  as  favorable  contracts  with  the  smelting 
companies  as  the  larger  operators  who  can  guarantee  a  steadier 
and  more  dependable  output. 
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• 

History. — ^Lead  mining  in  the  United  States*  goes  back  to  1621, 
when  lead  ore  was  mined  and  smelted  near  Falling  Creek,  Va.'^ 
Lead  production  in  this  country  for  the  next  200  years,  while  fairly 
steady,  was  comparatively  small;  the  entire  output  for  the  second 
100  years  (1721  to  1820)  was  onlv  about  one-seventh  the  output  of  a 
single  year  at  the  beginning  of  the  twentieth  century.* 

The  lead  mines  of  Wisconsin  were  discovered  about  1820,  and  for 
50  years  were  the  dominant  factor  in  the  rapidly  increasing  American 
production.  While  the  Missouri  mines  furnished  a  good  deal  of  lead 
through  this  period,  they  were  much  less  important  than  the  Wis- 
consin operations. 

The  d!omestic  production  of  lead  in  1870  was  17,830  short  tons, 
consisting  wholly  of  soft  lead  produced  from  nonargentiferous  ores. 
The  first  discovery  of  argentiferous  lead  was  made  in  1863  in  Utah. 
Development  of  other  silver-lead  mines  in  Utah,  Colorado,  Idaho,  and 
other  Western  States  followed  rapidly  as  soon  as  transcontinental 
railroad  communication  was  effected. 

Since  1870  the  domestic  production  of  lead  has  increased  steadily, 
with  almost  no  setbacks.  In  1880  the  output  Was  97,825  tons,  more 
than  five  times  as  much  as  in  1870.  The  increase  was  due  almost 
entirely  to  the  great  output  from  silver-lead  ore.  In  1890  the  total 
production  was  143,630  short  tons  and  in  1900  it  was  270,824  short 
tons.  This  steady  growth,  amounting  to  nearly  90  per  cent  every 
decade,  is  attributable  almost  wholly  to  the  increase  in  the  produc- 
tion of  desilverized  lead.  The  increase  in  the  production  of  soft 
lead  was  only  48,021,  or  about  170  per  cent,  in  the  30  years. 

The  development  of  the  Rocky  Mountain  lead  districts  reached  its 
zenith  in  1906  and  the  production  has  not  much  more  than  held  its 
own  since.  On  the  contrary  the  growth  of  the  soft-lead  districts  of 
the  Mississippi  Valley  has  been  steady  and  sure  and  is  again  becoming 
the  dominant  factor.  Since  1900  the  production  of  soft  lead  has 
increased  much  faster  than  that  of  desilverized  lead.  In  1910  it  was 
nearly  three  times  as  great  as  it  was  in  1900,  whereas  the  total  output 
for  the  latter  year,  amounting  to  375,402  tons  (from  domestic  ore), 
was  only  40  per  cent  greater  than  that  in  1900. 

Domestic  lyroduction  and  consumption, — Since  the  capacity  of 
furnaces  for  smelting  lead  ore  is  based  on  the  number  of  tons  of 
charge,  the  total  capacity  of  the  American  lead  furnaces  (5,621,000 
tons  in  1918)  bears  no  relation  to  the  lead  contents,  nor  even  to  the 
number  of  tons  of  lead  ore  that  can  be  treated  annually  in  this 
country.  Under  the  conditions  existing  in  1908  to  1911,  prior  to  the 
outbreak  of  political  troubles  in  Mexico,  the  amoimt  of  lead  produced 
from  foreign  ores  in  American  works  was  about  25  per  cent  of  that 
produced  From  domestic  ores.  On  accotmt  of  the  high  tariif  protec- 
tion, very  little  of  this  material  was  consumed  in  this  country,  bnt 
was  exported  under  the  bonded  smelting  provision  with  benefit  of 
drawback.  Of  this  total  crude  material  trie  proportion  of  ore  was 
gradually  decreasing  as  compared  with  the  amount  of  bullion. 
Separate  statistics  of  imports  are  not  available  prior  to  1906,  but  in 
1908  the  amount  of  base  bullion  imported  increased  100  per  cent, 

•  A  detailed  chranolonr  of  lead  mininc:  in  the  United  States  from  1621  to  1906  will  be  found  in  Ingalls' 
Lead  and  Zinc  in  the  iJnlted  States.  McGraw-Hill,  1908,  pD.  2R-36.  This  chronolopv  mav  be  brought  up 
to  date  from  the  general  chronology  of  minin«;  published  periodically  by  the  Engineering  and  Mlninc  Jour. 

7  Hofman.  H.  O.:  Metallurgy  of  1  ead.    Mcaraw-Hill,  1918,  p.  2. 

•  Ingalis,  w.  R.:  Loc.  cit.,  p.  Till. 


TARIFF  INFORMATION   SURVEYS. 


13 


whereas  the  importation  of  lead  ore  was  little  affected.  The  average 
lead  content  of  ore  imported  annually  from  1907  to  1910,  inclusive, 
was  about  37,000  tons,  or  less  than  10  per  cent  of  the  average  domestic 
mine  output  during  that  period. 

It  was  not  until  1916  that  any  considerable  foreign  ore  was  again 
treated  in  American  works,  but  even  in  1918  the  lead  content  of 
imported  ore  was  only  3.3  per  cent  of  that  in  the  domestic  mine 
production.  The  imports  of  oase  bullion  in  the  latter  year,  however, 
were  up  to  the  prewar  level.  In  1920,  the  imports  of  lead  in  ore  were 
only  15,000  tons  and  in  bullion  about  49,000  tons,  a  total  of  64,000 
tons  as  compared  with  65,799  tons  in  1919  (fiscal  years). 

Sit  consumption  oj/oreiffn  lead  ore^  ghovrina  general  imports  {for  comparison) ,  imports 
Jar  consumption  {except  those  admitted  free  of  duty  for  smelting  in  bonded  works) , 
duties  collected,  and  exports  with  benefit  of  drawbaci  {with  the  amount  of  drawback 
paid) ,  net  consumption  and  net  revenue. 


Fiscal  year- 


General 
imports. 


i  Leadcon- 
I      tents. 


1910. 


Pounds. 
76,660,659 
72,830,934 

1912 27,520,925 

1913 2n,791,9K0 

Mi 23,127,210 

iyi5 1  14,882,434 

WW ;  27,034,974 

1J17 41,932,775 

bis 38,054,690 


Total 343,836,581 


Imports  for  constmip- 
tlon  (dutiable). 


Lead  con- 
tents. 


Pounds. 
6, 119, 199 
5,802,758 
833,715 
885,714 
4,311,827 
3, 993, 107 
6, 800, 793 
8,433,649 
5,242,450 


42,423,272 


9>year  average. 


38,204,065       4,713,697 


Amount 
of  duty. 


Exports  with  benefit 
of  drawback. 


Lead  con- 
tents. 


$91, 788.01 
87,011.41 
12,505.73 
13,  285.73 
32, 985.69 
29,9i8.75 
51,005.99 
63, 252.39 
39,318.42 


421, 132.15 


46,792.46 


Pounds. 
7,299,982 
1, 154, 503 

280,661 
S3, 397 

334,877 
6,  741, 757 
2;  071, 248 

921. 197 
3,507,735 


22, 395, 357 


2, 488,  373 


Drawback 
paid. 


$108,404.44 

17, 145.47 

4,832.58 

1,238.39 

2,900.64 

50,515.70 

15,443.89 

6,839.89 

26,044.86 


Net  consomptlon.i 


Lead  con- 
tents. 


Pounds. 

[\,  180, 783] 

4,648,255 

553,054 

802,317 

3,976,950 

[2,748,590] 

4, 729, 545 

7, 512, 452 

1,734,715 


233, 365.86  |  20, 027, 915 


25,929.54 


2,225,324 


Revenue. 


[$16,616.40] 
69, 895.94 
7,673.15 
12,W7.34 
30, 085.05 
[kO,  566.95] 
35,562.10 
56,412.50 
13,273.56 


187, 766.29 


20,862.92 


>  Data  from  Commerce  and  Navigation,  Department  of  Commerce. 

'Obtained  by  subtracting  "Exports  wittT  benefit  of  drawback"  from  "Imports  for  consumption  (du- 
tiable)."   Figures  for  1910  and  1015  [bracketed]  are  negative,  due  to  overlap  from  previous  years. 

Note.— On  account  of  the  bonded  smelting  proviso  and  since  there  are  no  exports  of  foreign  lead  in  the 
form  of  <ve,  the  net  oonsimiption  of  foreign  ore  in  smelting  works  equals  the  general  imports.  The  net 
consumption  as  shown  in  this  table  reoresents,  therefore,  only  the  lead  ore  that  is  smelted  in  this  country 
("T  domestic  consumption  of  the  metal  produced.  B  ormerly  the  records  of  the  Denartment  of  Commerce 
^iiowcd  "  Kcx'eign  exports"  of  lead  ore,  but  these  exports  actually  consisted  of  lead  metal  produced  from 
im ported  ore  and  carried  on  the  records  in  the  form  in  which  it  was  imported .  Since  July  1 ,  191 5.  however, 
these  exDorts  have  been  recorded  imder  "Domestic  exports"  and  described  as  "lead  produced  from  for- 
«ign  ore." 

Domestic  exports. — In  the  early  history  of  lead  mining  in  the  United 
States,  some  high-grade  ore  was  shipped  to  Europe  for  smelting;  but 
after  the  smelting  facilities  of  this  country  became  adequate  there 
was  no  reason  for  exporting  crude  ore.  Except  for  a  small  amount 
that  occasionally  crosses  the  border  consigned  from  Washington 
mines  to  the  near-by  smeltery  at  Trail,  B.  C,  no  ore  is  kno^^ai  to 
have  been  exported  for  fully  30  years. 


FOREIGN   PRODUCTION. 


Lead  is  mined  in  nearly  all  the  countries  of  the  world,  but  fully 
80  per  cent  of  the  entire  output  comes  from  five  countries.  In  order 
of  output  in  1913  these  countries  were:  United  States,  Australia, 
Spain,  Germany,  and  Mexico.  Under  the  stress  of  war  conditions 
Inis  order  undoubtedly  changed.     The  probable  great  increase  in 
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German  output  and  a  curtailment  in  Spain  resulted  in  reversing  the 
slight  differential  previously  existing  wnile  in  1913  the  Mexican  out- 
put was  considerably  below  normal.  It  may  be  expected  to  soon 
regain  its  customary  position  as  fourth  largest  producer,  if  it  has  not 
already  done  so. 

The  resources  and  mining  in  the  various  countries  are  briefly  dis- 
cussed in  the  auxiliary  file.  Broadly  speaking,  the  only  countries 
that  compete  with  the  United  States  output  in  the  domestic  ore 
market  are  Mexico,  Canada,  and  Chile.     Except  locally,  serious  com- 

f petition  comes  only  from  Mexico,  and  this  is  now  becoming  less  a 
actor  with  the  development  of  smelteries  in  Mexico  nearer  to  the 
sources  of  supply.  Mexican  lead  ore,  however,  is  a  powerful  poten- 
tial factor.  It  is  high  grade,  generally  rich  in  silver,  and  (in  spite  of 
its  frequently  high  zinc  content)  is  at  least  as  desirable  as  the  domestic 
ore  from  the  standpoint  of  the  smelter.  Except  for  the  duty,  it  can 
be  obtained  cheaper  than  domestic  ore.  Mexican  lead  deposits  are 
controlled  almost  entirely  by  American  companies,  chief  among 
which  are  the  American  Smelting  &  Refining  Co  and  the  American 
Metal  Co. 

IMPORTS. 

Countries  of  ori/jln. — ^Mexico  is  the  largest  contributor  of  lead  ore 
as  it  is  of  lead  bullion.  A  large  part  of  it  comes  from  northern 
Sonora  and  Chihuahua,  sections  that  are  geographically  tributary  to 
the  El  Paso  smeltery.  Sporadic  shipments  come  from  Canada  from 
the  Provinces  of  Quebec  and  British  Columbia.  In  general,  they 
represent  overflow  production  beyond  the  capacity  of  the  local 
works.  Comparatively  large  imports  have  been  received  from  Ger- 
man Africa  in  late  years.  Chile  is  the  only  other  contributing 
country  of  any  importance. 

Quantity. — ^The  imports  of  lead  ore  have  fluctuated  to  a  marked 
degree.  The  maximum  importation  for  any  fiscal  year  was  in  1906, 
when  70,702,321  pounds  ot  lead  were  imported  for  consumption  in 
the  form  of  ore.  Under  the  then-existing  tariff  of  1 J  cents  per  pound 
the  duties  collected  on  this  importation  amounted  to  $1,060,534. 
After  deducting  drawbacks  paid  tne  net  revenue  amounted  to  slightly 
less  than  $1, 000,000.' 

Since  1906  imports  have  greatly  decreased.  The  following  yeai 
the  imports  for  consumption  fell  to  less  than  30,000,000  pounds,  and 
in  1908  the  imports  for  consumption  amounted  to  less  than  4,000,000. 
The  statistics  for  general  imports  of  lead  ore  prior  to  1910  also  include 
the  imports  of  base  bullion.  The  totals  fell  from  some  207,000,000 
pomids  in  1905  to  about  128,000,000  in  1907  and  then  increased  again 
to  226,000,000  in  1909.  Duo  to  the  growing  importance  of  base 
bullion  due  to  the  opening  of  smelteries  in  Mexico,  which  in  1906- 
190P  was  rapidly  diverting:  the  Mexican  lead  from  American  smelteries, 
the  general  imports  of  this  material  were  increasing  in  proportion  as 
those  of  ore  were  reduced.  Base  bullion  has  been  recorded  sepa- 
rately in  the  general  imports  statistics  since  1910. 

As  the  Mexican  smelteries  increased  their  output,  more  and  more 
of  the  Mexican  lead  came  to  the  United  States  in  the  form  of  base 
bullion  (to  be  refined)  instead  of  in  the  form  of  ore. 

*  For  several  vears  preceding  and  after  1906  the  exports  with  benefit  of  drawback  were  practically  Uie 
same  as  in  1906,  Indicating  that  this  record  amount  was  actually  consumed  in  this  country. 
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• 

Character. — ^The  import  figures  since  1911  showing  both  the  gross 
weight  and  the  lead  contente  of  imported  ore  indicate  a  wide  varia- 
tion in  the  tenor  of  the  lead  ore  imported.  In  recent  years  the  im- 
ported ore  has  not  been  rich  in  lead.  This  has  been  especially  true 
of  Mexico,  where,  because  of  the  disturbed  political  conditions,  the 
precious-metal  ores  containing  smaller  amounts  of  lead  now  consti- 
tute the  chief  output.  In  1911,  the  last  year  in  which  Mexican  min- 
ing -was  on  a  normal  basis,  the  ore  from  that  country  averaged 
nearly  40  per  cent  lead.  The  general  average  of  all  imported  ore  in 
that  year  was  nearly  28  per  cent.  The  marked  decrease  in  botli 
quantity  and  lead  tenor  of  Mexican  ore  resulted  in  a  lowerini^  of  the 
general  average  lead  content  of  ore  imported  in  the  next  few  years 
to  less  than  18  per  cent.  In  1918-19  the  general  average  was  in- 
creased to  about  21  per  cent  by  large  receipts  of  Canadian  concen- 
trates containing  65  per  cent  lead. 

Domestic  consumption  of  foreign  ore — Revenue}^ — Since  practically 
no  lead  ore  of  either  domestic  or  foreign  origin  is  exported  from  the 
United  States,  the  actual  consumption  of  foreign  ore  by  American 
smelting  works  is  represented  by  the  statistics  of  general  imports. 
On  account  of  the  privileges  of  bonded  smelting  and  of  export  of 
more  or  less  finished  products  with  benefit  of  drawback  on  tne  raw 
materials  that  enter  tnerein,  certain  complications  arise  in  regard  to 
the  revenue  collected  on  imported  lead  ore  arid  the  determination 
of  the  amoimt  of  lead  produced  from  this  ore  that  is  ultimately  con- 
sumed in  the  United  States. 

The  lead  contents  of  ore  imported  in  the  years  1910-1918,  inclu- 
sive, averaged  over  38,000,000  pounds  annually.  Less  than  12.5  per 
cent  of  this  amount  was  imported  for  consumption  by  payment  of 
duty,  and  more  than  one-half  of  that  was  exported  with  benefit  of 
drawback.  The  average  net  consumption,  therefore,  amounted  to 
only  slightly  more  than  2,225,000  pounds  of  lead  (without  correction 
for  smeltino:  losses)  annually.  Thus  we  find  that  in  this  9-year 
period  less  than  6  per  cent  of  the  total  lead  contents  of  imported  ore 
was  actuallv  used  in  the  United  States. 

This  small  percentage,  however,  is  all  that  yielded  any  revenue  to 
the  Government  (neglecting  the  1  per  cent  withheld  on  drawbacks). 
The  total  net  revenue  in  the  9-year  period  was  only  $187,766.29,  and 
under  the  reduced  duty  of  the  act  of  1913  the  average  revenue  (1915- 
1918,  inclusive)  was  less  than  $21,000. 

PRICES. 

Except  in  the  Mississippi  Valley,  lead  ores  are  not  quoted  on  a  base 
price  per  ton,  but  are  settled  for  under  contract,  the  price  varying 
with  tne  assay  value  of  the  ore  and  the  market  price  of  the  load  (and 
other  contained  metals),  with  certain  deductions  for  harmful  impuri- 
ties, etc.  The  problem  of  ore  buying  is  discussed  at  some  length  in 
the  auxiliary  file.  On  the  basis  of  a  New  York  price  of  5  cents  per 
p»und  for  lead,  the  value  to  the  miner  of  1  pound  of  lead  contained 
in  ore  varies  from  less  than  2  cents  for  low-^rade  ores  to  about  3 
cents  for  high-grade  ore.  Since  the  price  paid  for  ore  of  a  given  com- 
position is  purely  a  function  of  the  market  price  of  the  metal,  and, 

>•  The  preceding  table  should  be  referred  to  in  connection  with  these  remarks. 
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except  in  the  Valley  States,  there  are  no  fixed  standards  as  to  tenor 
of  ore  (except  that  richer  ores  are  worth  more  per  unit  of  lead  con- 
tent), lists  of  prices  would  be  valueless. 

TARIFF   HISTORT. 

The  phrasing  of  the  tariff  relating  to  lead  was  clarified  in    the 
McKanley  Act  of  1890  to  the  extent  that  silver  ore  containing  lead 
definitely  came  within  the  meaning  of  the  act,  and  the  duty  \^'^as 
levied  specifically  on  the  lead  contents  rather  than  upon  the  total 
weight  of  the  ore,  as  might  be  construed  from  the  careless  wording: 
of  tne  previous  acts.     The  act  of  1800  was  the  first  American  tariff 
law  in  which  was  introduced  the  privilege  of  bonded  smelting.     This 
was  a  concession  to  the  general  sentiment  that  American  smelters 
reauired  more  lead  ore  than  could  be  got  from  domestic  mines  in 
oraer  to  cope  with  the  steadily  growing  tonnage  of  dry  "  and  sili- 
ceous ores.     This  privilege  enabled  the  smelters  to  get  their  much- 
needed  fluxing  ore,  but  greatly  reduced  their  margin  on  it,  because 
they  could  no  longer  sell  the  metal  at  the  American  price  without 
payment  of  duty.     (The  Europen  price  of  lead  was  then  much  lower 
than  the  price  on  the  domestic  market.) 

The  act  of  1894  cut  the  dutv  on  lead  ore  (and  dross  which  was 
classed  with  ore  in  this  and  several  other  acts  prior  to  that  of  1897) 
in  half.  The  imports  increased  noticeably.  This  increase  was  not 
checked  bv  the  return  in  the  act  of  1897  to  the  old  rate  of  H  cents 
per  pound  of  lead  content  (as  compared  with  three-fourths  cent  in 
1894)  and,  therefore,  can  not  be  attributed  to  the  tariff  changes. 

In  addition  to  increasing  the  duties  on  lead  in  ore  and  other  forms 
the  act  of  1897  made  a  great  change  in  the  pliraseology  of  the  sec- 
tion relating  to  lead  ore,  by  imposing  duty  on  lead  content  and  by 
providing  in  detail  for  the  determination  of  the  assay  value  without 
extra  inconvenience  to  the  consignee,  allowing  the  sampling  to  be 
done  at  the  latter's  works  under  the  supervision  of  Government 
officers. 

In  this  same  act  an  allowance  was  made  in  the  paragraph  dealing 
with  bonded  works,  for  the  losses  incurred  in  treatment.  Hitherto 
no  allowance  had  been  made  for  these  inevitable  losses  and  an 
amount  of  lead  equal  to  the  total  lead  contents  of  the  ore  imported 
had  to  be  set  aside  each  day  for  cancellation  of  the  bond.  But 
imder  the  act  of  1897,  only  90  per  cent  of  the  imported  metal  had 
to  be  thus  reserved. 

In  the  act  of  1909  no  change  was  made  in  the  tariff  relating  to 
lead  ore  except  as  regards  the  allowance  made  for  smelting  losses. 
Claims  had  been  made  that  the  10  per  cent  loss  allowance  was 
excessive  and  that  it  allowed  the  free  importation  of  lead  which, 
although  presumably  lost  in  the  slag,  actually  was  recovered  in 
many  works.  With  a  view  to  prevent  such  free  importation  the 
1909  act  provided  that  the  bond  was  to  be  cancelled  only  upon  the 
exportation  (or  withdrawal  for  consumption  with  payment  of  duties) 
of  the  actual  quantity  of  lead  produced  from  the  ore  (this  provision 
also  applied  to  base  bullion). 

This  change  made  it  compulsory  for  the  Treasurv  Department  to 
ascertain  the  exact  recovery  of  lead.     The  result  of  these  investiga- 

11  Gold  and  silver  ores  tliat  contain  neltb<v  lead  nor  cODDer. 
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tions  was  the  discovery  that  losses  ranged  from  5  or  6  per  cent  at 
some  plants  to  as  high  as  20  per  cent  at  others.  The  allowance 
for  losses  (wastage)  is  adjusted  periodically. 

The  duty  on  lead  ore  was  again  cut  in  half  by  the  act  of  1913. 
The  general  provisions  were  not  changed  except  for  the  provision 
in  the  bonded  smelting  paragraph  for  the  'withdrawal  of  antimonial 
lead  as  type  metal  and  cancellation  of  the  bond  on  lead  ore  (or  bullion) 
in  the  amount  of  the  duties  so  paid. 

ECONOMIC  FACTORS. 


• 


The  factors  that  enter  into  the  successful  exploitation  of  a  given 
body  of  lead  ore  are  not  essentially  different  from  those  that  deter- 
mine the  advisabilitv  of  embarking  on  sluj  mining  venture-labor 
conditions,  extent  of  the  ore  body,  accessibility,  ease  of  transporta- 
tion, character  of  the  ore,  including  the  presence  of  or  absence  of 
other  valuable  or  harmful  substances.  Two  factors,  however,  are 
of  special  importance: 

1.  Location  of  the  mine, — In  the  early  days  of  the  lead  industry 
small  smelting  units  were  frequently  found  at  the  mines;  but  the 
advantages  gained  by  concentration  of  reduction  units  at  centers 
of  transportation  weje  early  recognized.  Smelting  centers,  there- 
fore, are  now  located  more  or  less  distant  from  the  mines,  which  are 
scattered  over  a  large  tributary  territory.  The  centralization  of  the 
smelting  operations  has  resulted  in  greater  economy  of  fuel,  power, 
and  labor  in  the  treatment  of  the  ore  but  generally  involves  a  longer 
ore  haul  from  the  mine  to  market  (the  smeltery).  Transportation 
is,  therefore,  an  almost  universal,  and  frequently,  a  very  important 
item  in  the  cost  of  ore. 

The  location  of  the  mine  has  also  an  important  bearing  on  the 
cost  of  obtaining  supplies  and  on  the  character  and  adequacy  of 
the  labor  supply.  The  increased  cost  of  operation  due  to  relative 
inaccessibilitv  of  the  mine-  is  often  an  added  deterrent  to  its  sue- 
cessful  exploitation. 

2.  (Jharacter  oj  the  ore. — All  lead  ores  contain  substances  other 
than  lead  minerals.  Some  of  these  substances  (e.  g.,  gold,  silver, 
or  copper)  can  be  recovered  in  the  smelting  process  and  may  add 
much  to  the  value  of  the  ore.  Even  substances  deleterious  in  the 
smelting  process  (e.  g.  zinc)  may  not  seriously  handicap  the  opera- 
tion of  the  mine,  if  easily  separable,  and  may  even  prove  valuable 
assets.  On  the  other  hand  the  presence  of  deleterious  impurities 
that  can  not  be  separated  from  the  valuable  constituents  of  the  ore 
without  complicated,  expensive,  and  extra  equipment  and  treatment 
may  prevent  the  successful  exploitation  of  deposits  that  would  other- 
wise oe  sufficiently  valuable. 

The  common  impurities  in  lead  ores  are  silica,  iron,  lime,  barvtes, 
zinc,  antimony,  and  arsenic.  The  first  three  (in  minor  amounts) 
may  be  beneficial  or  detrimental  in  anv  given  ore,  depending  ui)on 
whether  the  bulk  of  the  ore  supply  of  the  smeltery  carries  an  excess 
of  one  or  the  other  of  these  elements  which,  in  proper  proportions, 
are  required  in  the  smelting  operation.  On  the  other  hand,  zinc 
and,  to  a  much  less  extent,  antimony,  are  always  detrimental  and 
detract  from  the  value  of  the  ore  unless  separated  from  the  lead 

881»— 21— 0-21— 8 
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before  shipment  to  the  smelter.  Sulphur,  a  constituent  element  of 
galena,  is  not  considered  a  deleterious  element  except  that  car- 
bonate ores  of  similar  parade  are  more  valuable  since  they  aie  cheaper 
to  smelt.  Barytes  and  other  less  common  constituents  of  lead  ores, 
including  traces  of  valuable  metals  (bismuth,  cadmium,  and  rare 
elements),  are  seldom  present  in  quantities  suflficient  to  affect  the 
value  of  the  ore  to  the  miner. 

COSTS. 

On  account  of  the  widely  differing  character  of  deposits,  the  broad 
geographical  distribution  of  districts,  and  the  accompanying  variety 
of  ores  and  conditions,  an  estimate  of  the  average  cost  of  producing 
lead  ore  is  a  most  difficult  problem. 

This  problem  is  further  complicated  by  the  difficulty  of  ascertainm^ 
the  correct  valuation  of  the  deposit  from  which  the  ore  is  obtainecT 
With  the  exception  of  some  of  the  large  properties  in  Missouri  which 
are  blocked  out  by  drilling,  there  are  few  lead  mmes  anywhere  in  the 
world  whose  available  ore  reserves  can  be  predicted  with  reasonable 
accuracy.     The  exact  determination  of  the  amount  of  ore  that  can 
be  ultimately  extracted  is  practically  impossible;  but  this  figure 
must  be  known  in  order  to  allow  for  depletion.     The  larger  operators 
make  a  rough  appraisal  of  the  value  of  their  properties  and  carry  this 
value  on  their  books,  writing  off  a  pro  rata  depletion  charge  for  each 
ton  of  ore  extracted.     This  loading  charge  (depletion)  is  as  truly  a 
part  of  the  cost  of  production  as  is  the  actual  operating  cost,  but  its 
determination  is,   at  best,   only  approximate.     The  exhaustion   of 
deposits  is  often  far  more  rapid  than  was  estimated  at  first.     How- 
ever, in  certain  cases  two  tons  of  ore  will  be  developed  for  every  ton 
extracted.     This  speculative  feature  is  not  so  marked  in  lead  mining 
as  it  is  in  the  case  of  some  other  minerals,  notably  tungsten  and  gold, 
but  the  close  estimate  of  probable  returns  as  applied  to  iron,  coal,  and 
*^ porphyry'^  copper  operations  is  rarely  possible  in  the  case  of  lead 
mining. 

Another  difficulty  in  determining  costs  of  production  is  the  presence 
of  valuable  accessory  minerals.  With  the  exception  of  southeast 
Missouri  there  are  few  districts  in  which  the  lead  contents  of  ore 
must  bear  the  whole  burden  of  the  cost  of  production.  The  value  of 
precious  metals,  especially  silver,  is  the  very  important  factor  at  a 
great  many  mines.  Frequently  the  value  of  the  lead  will  not  pay  the 
cost  of  mmincj. 

In  1911  I^.  E.  Gybbon  Spilsbury,  m  his  report"  to  the  Tariff 
Board,  estimated  that  the  average  cost  of  producing  lead  in  the 
*^most  favored  of  the  western  mines"  was  "not  under  3.84  cents  per 
pound  of  lead  in  the  ore,  whereas  the  actual  expenses  of  preparmg 
the  ore  for  market  will  not  average  more  than  2.75  cents  per  pound 
of  lead  contents.''  This  statement  accords  with  the  prevailing  im- 
pression as  to  average  costs  m  the  United  States  prior  to  the  outbreak 
of  the  European  war.  Estimates  made  during  the  latter  part  of  the 
war  period  asstime  that  the  increase  in  the  cost  of  mining  is  from  30 
to  50  per  cent." 

u  In  files  of  tbe  Tariff  Commisaion. 

M  Analysis  of  Bunker  Hill  and  Sullivan  1918  costs,  published  May  31, 1919,  in  Miningand  8dontiflcPres& 
shows  3.M  cents  per  pound  of  lead  in  concentrate  as  the  cost  (to  the  mine)  of  mining  and  smelting  lead 
(with  full  credit  for  suver  recoveries). 
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COMPETmVB   CONDITIONS. 

There  is  no  question  that  lead  ore  is  produced  more  cheaply  in 
aiany  foreign  countries — especially^  Mexico,  Spain,  and  Australia — 
man  in  the  United  States,  The  advantages  lie  in  better  ore  bodies, 
lower  labor  costs,  and  generally  lower  freights  from  mine  to  market. 
Canada  is  probably  an  exception  to  this  rule  and  the  cost  of  produc- 
lion  and  general  conditions  differ  little  from  those  existing  in  the 
Tnited  Stat'es.  But  in  Canada  lead  mining  as  well  as  smeltmg  has 
^vi^n  fostered  for  many  years  by  a  bounty  which  practically  guaran- 
ties a  definite  minimum  price  to  the  producer.^* 

The  important  factor  in  the  domestic  market,  however,  is  Mexico. 
(yf  all  the  countries  of  the  world,  Mexico  is  the  only  coimtry  that  has 
any  strong  probability  of  materially  increasmg  its  production. 
Spain.  Australia,  Germany,  and  the  Far  East  have  no  excess  produc- 
tion that  is  likely  to  invade  American  markets.  Even  Canada  is 
-carcely  self-sufficient  as  regards  lead  and  the  shipment  of  its  ore 
into  the  United  States,  although  frequently  comparatively  large,  can 
not  be  said  to  compete  actively  with  the  output  of  domestic  mines, 
since  the  balance  of  trade  in  lead  between  the  two  countries  is  ^^in 
favor  of-'  the  United  States.  Ore  shipments  from  South  America 
and  from  Africa  are  too  small  to  warrant  especial  attention. 

Mexico  has  large  deposits  of  high-grade  lead  ore  with  generally  high 
silver  values.  The  long  series  of  political  troubles  that  followed  the 
overthrow  of  the  Diaz  r^ghne  have  served  to  inhibit  the  development 
of  resources,  and  even  with  a  de^ee  of  order  attained  in  certam  of  the 
more  important  mining  districts  in  northern  Mexico  under  the 
Carranza  government,  the  high  taxes  and  continued  uncertainty 
seriously  restricted  operations. 

Under  normal  conditions,  such  as  may  be  expected  later,  the 
Mexican  mines  will  again  compete  actively  with  American  lead  mines. 
The  early  effects  will  oe  the  tendency  to  expansion  of  smelting  opera- 
tions along  the  border  and  the  decline  of  adjacent  mining  operations. 
The  effect  on  the  interior  districts  where,  as  in  Missouri,  domestic 
miners  have  a  high  degree  of  protection  because  of  their  relative 
nearness  to  the  smelteries,  would  be  less  immediate,  but  the  general 
lowering  of  prices  that  would  conceivably  result  from  the  large  influx 
of  cheap  Mexican  ore  would  render  unprofitable  the  exploitation  of 
many  American  deposits  that,  under  purely  domestic  competition, 
coul^  be  successfully  worked  for  many  years. 

TARIFF   CONSIDERATIONS. 

The  tariff  problem  on  lead  ore  is  complex.  It  is  closely  related  to 
the  case  of  zinc  ore,  as  both  lead  and  zinc  are  commonly  mined 
together.  Both  of  these  metals  and  their  ores  have  been  protected 
for  many  years  by  high  duties  that  have  resulted  in  practical  national 
sufficiency  with  comparativelv  small  imports  or  exports  except  trans- 
action under  the  bonded  smelting  provision.  This  provision  permits 
domestic  smelters  to  import  all  tne  special  qualities  of  ore  that  they 
may  need  for  the  efficient  conduct  of  their  operations  without  the 
added  cost  of  duty  and  so  far  they  have  had  no  difficulty  in  making  a 

profit^  on  the  sale  of  the  resultant  metal  abroad. 

'•  -  ■  - 

14  s«e  auzflUry  file  for  survey  on  lead  (metal)  for  description  of  Canadian  lead  bounty. 
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Consideration  is  required  of  the  effect  of  duties  on  lead  in  ore,  as 
on  lead  metal,  in  increasing  cost  to  the  consumer.  In  former  years 
the  American  market  differed  from  the  London  market  by  nearly  the 
full  amount  of  the  duty.  In  later  years,  however,  the  differential 
between  the  two  markets  narrowed  and  for  a  short  time,  just  before 
the  outbreak  of  the  war,  the  London  price  was  actually  higher  than 
the  New  York  price.  Temporarily,  at  least,  the  duty  did  not  increase 
the  cost  of  metal  to  the  domestic  consumer,  and  after  the  war  the 
London  and  New  York  markets  were  for  nearly  two  years  practically 
independent  with  the  foreign  price  generally  higher  than  domestie 
quotations.  Since  the  latter  part  of  1920  European  prices  have 
again  had  a  material  effect  on  tne  American  market. 

Lead  ore — Production  in  United  States — States. 


[From  MinerAl  Resources,  United  States  Geological  Surrey.] 
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16,976                 «99 

59,209                  601 

Tom. 

51 

5,137 

609 

34,840 

136,278 

964 

2,850 

Tom. 

Tom. 

AritOOa  .   t   .,.......-  r  -  r  r  r 

6,840,082, 
2,641,497' 
2,576,020 
2,266,334 
147,859 
744,254 

3,403 

Cali/omia 

572 

C<dorado 

37,621 
142,093 

Idaho 

Illinois! 

1,282 

2,371 
106 

Kentucky  • 

Ifissouri 

12,136,788 

4,940,303 

4,132,721 

232,699 

224,450 

7,268,530 

16,704 

82,305 

1,123.040 

1,993,784 

178,868 

3,216 

1,632 

1,483 

2,501 

68,248 

417 

424 

3,3.'i3 

217 

I3,38,'i,511 

5,552,164 

4,763,965 

1,352,286 

293,500 

7,770,270 

6,095 

94,981 

1,363,636 

2,063,607 

177,009 
3,723 
9,750 
2,747 
3,388 

70,156 
235 

Montana 

Nevada 

New  Mexico 

Oklahoma 

Uuh 

Virginia 

Washington 

64 

Wiscomin 

All  other 

1,032,052              4,413 
1,685,956                  123 

2,581 
204 

Total 

42,714,900          395,313 

46,789,641 

441,187 

51,862,667 

457,365 

!  Fluorspar  from  which  load  was  recovered  as  a  by-product  not  included. 
*  Includes  a  small  quantity  of  lead  from  New  York. 

Lead  ore^  mine  production  and  lead  con*enti  ojf  all  kinds  oj  lead-bearing  ore,  in  short  tons — 

Production  in  United  States — States. 

[From  .Mineral  Resources,  United  States  Geolc^cal  Sur\'ey.l 


1913 


1914 


SUtes. 


Alaska 

Arirona 

CaUlornia... 

Colorado 

Idaho 

Illinois  1 

Kansas 

Kentucky  i. 

Mkisourl 

Montana 

Nevada 

New  Mexico. 
Oklahoma.. 

Utah 

Virginia..... 
Washington. 
Wisoonian... 
AU  other.... 

Total.. 


Gross 
weight. 


Lead 
contents. 


1, 7:)0, 262 

IS 

7,931,862 

8,072 

2,495,958 

1,757 

2,734,806 

43,949 

2, 451, 592 

158,986 

119,200 

959 

590,300 

2,427 

22 

i2.366,i66 

176,116 

5,960,118 

5,468 

5,367,211 

8,172 

2,217,660 

1,973 

581,100 

6,228 

10,202,566 

83,063 

30^016 

816 

11^685 

101 

1,406,000 

1,866 

3^003,702 

245 

58»340,188|       fiOO^lSS 


1915 


Gross 
wdght. 


I      Lead 
I  contents. 


Gross       I      Lead 
weight.      ,  contents. 


8,000,927 
2, 465, 4So 
2,677,526 
2,235»349 
261,300 
540,500 


11,492,300 

5,128,956 

4,522,022 

2,232,853 

763,020 

8»5U,014 

15,444 

05^047 

1,387,400 

2,205^863 


7,502 

2,126 

37,100 

174,263 

717 

1,409 

16 

102,612 

4.K28 

6,405 

882 

7,556 

85,662 

127 

33 

1,404 

126 


3, 390, 207 
0,612,r»ft9 
3,002,779 
2,737,020 
2,408,846 
316,000 
709,400 


15,  .STS,  700 

6,129,924 

5,118,620 

2,797.072 

801,800 

10,451,445 

22,750 

88,677 

1,034,000 

3,600,532 


52^578,806    822,864  1   68,783,840 


437 

10,860 

2,200 

34,405 

173,000 

054 

1,212 

251 

210,440 

6,878 

8,310 

2,271 

7,306 

09,084 

330 

148 

2,322 

216 


861.641 


•  Fluonpar  from  whtoh  laad  waa  itooficad  at  a  bf-pcoduot,  not  ineludad. 
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Lead  on,  mine  production,  lead  corUerUs  of  all  kind8  oj  lead-bearing  ore,  in  short  tons — 

Production  in  United  States — States. 

[From  United  States  Geological  Surrey,  preliminary  estimates,  February,  1919  (subject  to  correction) .] 


1916 

1917 

1918 

States. 

Lead 
contents. 

Lead 

contents. 

1 

Lead 
contents. 

AJsska. 

820 

13,531 

6,204 

35,457 

187,541 

1,072 

1,648 

153 

233,088 

6,798 

12, 819 

4,107 

12, 115 

100,745 

728 

2,700 

3,043 

406 

852 

11,733 

10,934 

33,995 

196,780 

1,439 

3,025 

123 

234,156 

10,976 

13,839 

5,407 

26,358 

89,281 

859 

4,895 

4,139 

511 

563 

kriifwi^    .... 

6,500 

7,328 

liiorado 

32,150 

liaho 

150, 137 

IJiDoisi 

1,200 

Siasas .* 

3,500 

affiiQcky  * 

100 

Mosoori 

195,000 

Moatana , 

17,500 

Nevada 

10,300 

N>T  Mexico 

4,625 

~  fclfthnina 

42,500 

I.  tab 

81,000 

^y^nia 

700 

"^a.shingtoa 

2,800 

Wi^ioonSn 

4,600 

iii  other 

'2,134 

Total 

622,975 

649,282 

562,637 

>  Fluorspar  from  which  lead  was  recovered  as  a  by-product,  not  included. 
*  1,800  tons  lead  from  Tennessee  in  1918. 

Lead  ore,  lead  contents,  in  metric  tons  * — Production  in  principal  foreign  countries. 


Countries. 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 
160^000 

1918 

A-Ktralanla .... 

105, 8OT 
15,476 
40,715 
14,967 
20,226 

159,851 

16^710 

2,077 

14,495 

3,907 

120,662 

105,397 
18,097 
44,306 
10,791 
23,63'i 

161,287 

14,234 

1,583 

16,684 

4,160 

124,605 

113,710 
19,993 
54,940 
16,226 
31,080 

192,618 

14,49S 

1,605 

21,450 

3,613 

109,717 

116,000 
22,312 
53,690 
17,089 
28,000 

181, 100 

18,309 

1,790 

21,674 

3,600 

55,530 

_■•-*... 

139,000 

175,000 

Arjstria 

BfJfiiim , 

45,560 
16,487 

16,770 
21,009 

15,660 
18,823 

22,745 
14,776 

Canada 

19,888 

Fnmee 

G  ermany 

^ifitCt, 

20,684 
1,368 

20,464 
4,563 

11,595 

9,424 

36,568 

Huifsry 

lUly 

21, 812 
4,764 

24,362 
11,^3 
22,000 
11,266 
173,343 
2,076 
12,775 

16,237 
15,807 
52,937 
17, 137 
180,000 
3,174 
11,431 

25,000 

Jaf«aii 

Mexico 

88,070 
21,107 

Burma 

Spain 

190,523 

355 

21,866 

8,033 

353,186 

189,810 

1,134 

18,279 

10,048 

368,301 

232,612 

1073 

19,473 

8,255 

376,947 

203,000 

1,235 

18,462 

30,500 

396,034 

"i,'396' 
19,684 

190,000 

1,918 

15,767 

170,000 

^vfden 

rnited  Kingdom  «... 
Vailed  Kingdom*... 

Imied    States,    for 
comparison 

485,011 

487, 177 

540,892 

527,729 

409,618 

Total* 

1,093,043   1.108.880 

1,212,252 

1,142,264 

1  From  ICincral  Industry.    From  official  reports  as  far  as  possible. 

>  From  domestic  ore. 

>  Prom  foreign  ore  not  elsewhere  shown. 

*  The  totals  may  be  high  on  account  of  duplications  that  can  not  be  eliminated. 
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Lead  ore — Imports  by  countries  {fiscal  years). 


Imported  from— 


1910 


1911 


Lead 
contents. 


^«-^<^- &s: 

German  Africatei^; 

Chile /tons. 

\poimds. 


73,348,802 


C»n«la p„di::^ 

A"  other p^^;:;; 


1, 43o,  649 
""53,066 
i,' 823,"  142' 


Total      /tons 

1  oiai . .  .^pounds    .      76, 660, 659 


Value.        Quantity.! 


}|1,204,708 

} 

)        30, 149 

1,620 

53,  S|^ 


73,746 

56,434,070 

9,570 

5,379,001 

45,599 

9, 390,  TiOs 

527 

OS,  925 

1,259 

1,007,219 


1912 


Value. 


$9S9,743 

112,959 

197,200 

3,095 

46,514 


Quantity.! 


51,050 

22,075,980 

2,617 

1,315,921 

24,193 

3,486,079 

29 

3,200 


Value. 


} 


I  1, 290, 399  I    72, 279|  726  1}  ^'  *^^»  ^^^  i\    26,  m,  180 


}■ 


27,»>3.5 

73.20S 

12ii 


} 


4  S3,  G?v> 


Imported  from— 


Mexico (1°°! 


nds. 
Oermui  Africa pjjj^- 

C">» fcdi: 

c«~«» tedi: 

(tons 

Ids. 


7,604 

2,g70,367 

18, 999 

10,584,467 

22,277 

4,223,430 

9 

4,741 


All  other. . . 
Total. 


ftons 48,889  \ 

ids..:  17,683,005  ,/ 


1914 


1915 


Quantity.! 


Value.     { Quantity.!  \     Value. 


18,419 

9,898,656  I 

8,046  I 

3,142,850 

14,466 

5,315,937 

7,720 

301,199 

7,156 

3,439,842 


/       55,807 
\22,098,484 


266,214 
128,730 
182,622 
6,819 
127,075 


36,044 
8,648,932 


5,331 
3,344,833 

4,907  '^ 
1,360,500 

2,971 
1,528,109 


1255,223 

100,311 
33,240 
53,529 


}      711,460  ;{j,^«;^  1}       442,303 


Imported  from— 


tons 

pounds.. 

tons 

pounds. . 

tons 

pounds.. 

Canada ^^nds.': 


Mexico 

Oarman  Africa 
Chile 


British  Africa /p^^-; 

[tons 


All  other . 


>unds. , 


Tow CZidi:; 


1916 


Quantity.! 


46,391 
14,376,023 


6,234 

3,409,887 

14,143 

5,169,144 


22,117 
4,079,920 


88,885 
27,034,974 


Value. 


$527,395 


154,518 


1917 


Quantity.! 


70,855 

120,710,439 

9,216 

4,405,145 

8,140 

4,446,678 

175,910  ||io,232;898 


145.164  !|  2^  13?;  gJJ 


}  1,002,987  |{,i^J01, 736 


Value. 


1862,339 
180,388 
178,503 
763,672 


108,091 


1918 


Quantity.! 


61,795 
111,841,231 


5,818 

4,356,603 

12,830 

10,610,561 

6, 101 

3,311,510 

/         6,778 

\  8,934,704 


\  2  092  993    /        93,322 
/  ^»"*«»«»  |\39,054,609 


Value. 


$477,383 

183,611 
623, 219 
229,330 
584,502 


}    2,098, 


045 


!  Gross  weight,  tons;  lead  contents,  pounds. 
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Lead  are — Imports  by  countries  {calendar  years). 


Imported  from— 


Quantity  .1 


ftons 

[pounds. . 

ftons 

ipotmds. . 

(tons 

)ounds. . 

British  Africa f^o^dkV. 


Mexko. 

Cble... 


ADoUmt ftons.     . 

\pounds. 


65,070 

10,062,000 

1,661 

1,838,450 

23,259 

20,452,043 

8,497 

4,619,137 

357 

97,810 


Value. 


Total. 


rtons — 
•\pounds- 


98,847 
37,070,340 


S440,596 

56,327 

1,131,014 

334,594 

5,956 


1919 


Quantity.^        Value. 


29,054 

4,437,650 

7,822 

4,635,514 

10,017 
9,539,331 


1,620 
961,361 


$216,315 
139,065 
413,250 

35,360 


}  1,968,487  ]{    i9^5^;Ug  }       803,990 


^  Gross  weight,  tons;  lead  contents,  pounds. 
Lead  in  other  ore^ — Imports  by  countries  (fiscal  years). 


Imported  from— 

1911 

1912 

Pouiyls. 

Value. 

Poimds. 

Value. 

ili'xico 

296,530 

S7.612 

164.064 

$4,315 
8,503 

itermany 

271,664 

Unitftd  l^ingiinTn .       .  ,  . 

i98,'48i 

6,446 

1,344 

333 

Canada ". 

46,537 

200,783 
3.234 

6,628 
82 

Alloth«r 

9,660 

1 

Total 

551,208 

15,735              630.745 

19,529 

1  Included  in  '*  Lead  ore,"  prior  to  1911. 
Lead  in  other  ore — Imports  by  countries  (fiscal  years). 


Imported  from— 


Mexico 

Cffrmxnj 

Tnited  Kingdom. 

Canada 

AJlotbo- 


Total. 


1913 


19141 


Pounds. 


2,284,953 

208,728 

129,:i89 

387, 461 

98,444 


3,108,975 


Value. 


Pounds. 


$75,425 

4,174 

2,813 

11,150 

2,859 


317,328 
262, 132 
286,096 
11,400 
151,770 


96,421 


1,028,726 


Value. 


$9,552 

6,316 

7,661 

322 

4,747 


28,598 


1  Figures  for  1914  cover  period  from  July  1  to  Oct.  3, 1913,  inclusive. 
Lead-bearing  ore  of  all  hinds — Imports  for  consumption — Revenue. 


Fiscal  year. 


1W7.. 


Rate  of  duty. 


li  cents  per  pound. 

do 

do 

do 


Quantity 
(lead  con- 
tents). 


Pounds. 

29,738,375.00 

3, 959, 590. 66 

5, 467, 93.>i.  00 

6,119,199.00 


Value. 


$566,  a-jL  15 
104, 603. 9.S 
119, 158.  51 
145, 426. 34 


Duty  col- 
lected. 


$446,075.70 
59, 393.  86 
82, 019. 16 
91, 788. 04 


V^aluo  per 

unit  of 
quantity. 


$0,019 
.026 
.022 
.024 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
7&80 
66.78 
68.83 
63.12 
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Lead  ore — Imports  for  consumption — Revenue. 


Fiscal  year. 


1911. 

1911. 
1912. 

1913. 


Rate  of  duty. 


^    cents    pound 
lead  contents. 

D.  R.,  section  23  >. 

1}    cents    pound 
lead  contents. 


Quantity. 


do 


Pounds. 

,      12.833.99 

I' 3,617,526.00 

» 3, 607. 00 

IM. 298,733.00 

I  57.00 

•18,374.00 

t&OO 

8  2,102.00 


Value. 


$85,521.00 

19,481.00 

343.25 

31.00 


Duty  col- 
lected. 


Value  per 

unit  of 
quantity. 


$54,262.91 


275.61 
31.53 


$a024 
.015 
.019 
.015 


Actual  and 

computed 

ad  'vikloreiii 

rate. 


Per  cent. 
63.45 


8a  29 
101.71 


)  Gross  weight,  tons.  >  Lead  contents,  pounds.  *  Bonded  warehouse  previso. 

Lead  in  other  ore — Imports  for  consumption — Revenue. 


Rate  of  duty. 

Quantity 
(lead  con- 
tents). 

Value. 

$59,929.00 

22,392.00 

24,3ia00 

2,476.00 

79,075.00 

Duty 
collected. 

Value  per 

unit  of 

quantity. 

Actual  and 

oompated 

ad  valorem 

rate. 

Fiscal  year: 

1911 

1 J  cents  pound 

do 

Pound*. 

2,185,231.81 

..  81^,341.00 

$32,77&60 

12,230.12 

13,254.20 

1, 293. 97 

$0,028 
.027 
.027 
.029 

.052 

Perctnt. 
54.70 

1912 

54.62 

1913 

do 

883,612.00 
86,264.00 

1,521,519.00 

54.52 

19H» 

do 

52.26 

Calendar  year: 
1918 

Free 

1919 

do 

»  July  1  to  Oct.  3, 1913,  under  act  of  1909. 

Lead  far  smelting  or  refining  in  bonded  works  for  export  {Sec.  IV  ^  N.  /.),  lead  ore  con- 
taining more  than  3  per  cent  of  lead — Imports  for  consumption — Revenue. 


Fiscal  years: 
1916 


1917. 


171,842 
M3,251,149 

1  47, 821 
111,199,906 

124,007 
"14,075,008 


$493,768.00 
498,747.00 
749,222.00 


1918 |.... 

Calendar  years:      I 

i»i8 1 do {  .i8,y^;§^  1)1,020,222.00 

1919» I do ,    «37,607,980     "  " ~~ 

1920« do :     «  8,578,477 


1,710,569.00 
392,058.00 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

advaloiem 

rate. 


Per  cent. 


$0,087 
.045 
.053 

.056 

.046 
.046 


1  Gross  weight,  tons.  *  Lead  contents,  pounds.  *  No  gross  weight  given. 

Lead  in  any  form,  n.  s.  p.f. — Imports  for  consumption — Revenue. 


Rate  of  duty. 


Quan- 
tity. 


Calendar  year  1920. 


Free '1449,880 


Value. 


$28.29: 


$0,063 


Actual  and 

computed 

ad  valorem 

rate. 


Percent. 


1  Lead  contents,  pounds. 
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Itod  cfre  containing  more  than  S  per  cent  oj  lead — ImporU  Jot  consumption — Revenue. 


Rate  of  duty. 


Focal  yevs: 

,0,4 1  /}-oent  pound  lead 

'" \    contents. 


1915. 
1916. 
1917. 


.do 


« 10, 835. 73 

•4,225,563.00 

« 8, 501. 00 

«  3,993, 167. 00 

A^  i      «  27, 674. 00 

**"•  •  • \  «  6,800, 793. 00 

^_  /I      «  40. 021. 00 

•-••°° \ '8,433,649. 00 

A^  J .      *  18. 810-  00 

■■-•°" \»  5,242, 456. 00 

I 
A^  /I     »  17,  Ml.  00 

•-••°° ii«  6,057,465.00 

fcent  pound— 20/ j  *25.00 

per    cent.         V       •7,437.00 

1919* I  f^nt  pound  lead   •4,106,823.00 

j     contents.  ' 

1930* do !  13,700,499.00 


WIS 

Calendar  ]rttrs: 
1918 


;} 


1918 «. 


$144,811.82 
128,002.00 
250,080.00 
303,265.00 
249,498.00 

343,809.00 

271.00 
196,363.00 

908,619.00 


Duty 
collected. 


131.691.72 
29,948.75 
51,005.99 
63,252.39 
39,318.42 

45,431.00 

44.62 
30,801.17 

102,753-74 


Value  per 

unit  of 
quantity. 


ia034 
.032 
.037 
.096 
.048 

.057 

.037 
.048 

.066 


Actual  and 

computed 

ad  valorem^ 

rate. 


Per  cent, 
21.88 

23.40 

2a  39 

15.76 


13.21 

16.46 
15.69 

11.31 


>  Oct.  4, 1913,  to  June  30, 1914,  under  act  of  1913. 

*  Gross  weight,  tons. 

•  Lead  contents,  pounds. 


«  Reciprocity  treaty  with  Cuba. 
^  No  gross  weight  given. 


Court  and  Treasury  Decisions. 


LEAD   ORE. 

The  provision  for  lead  ore  in  tariff  acts  prior  to  1897  was  limited 
to  ore  in  chief  value  of  lead.  Where  gold  or  silver  predominated  in 
value  the  ore  was  exempt  from  dutv  as  gold  or  silver  ore.  (Dept. 
Orders,  T.  D.  4391,  7327,  7543,  8967,  9662,  and  16599.)  Duty  was 
taken  on  the  full  weight  of  the  ore  when  classified  as  lead  ore  (Dept. 
Orders,  T.  D.  10383,  16240,  16599;  19  Opin.  Atty.  Gen.  690;  Collector 
^'.  Balbach  Smelting  &  Refining  Co.,  81  Fed.  950)  and  on  values  in 
the  United  States  (Dept.  Orders,  T.  D.  11464  and  11738).  In  the 
absence  of  more  accurate  data  in  the  invoice  or  otherwise,  the  value 
of  the  silver  component  was  rated  at  95  per  cent  of  the  latest  kno^^Ti 
value  of  silver  bullion  in  the  New  York  market,  and  the  value  of  the 
lead  component  at  the  latest  known  price  of  bar  lead  in  the  same 
market  less  1  cent  per  pound.  (Dept.  Order,  T.  D.  9492.)  But  this 
practice  was  modified  by  the  decision  of  the  Board  of  General  Ap- 
praisers that  if  possible  the  classification  of  the  ore  should  be  deter- 
mined by  the  values  of  its  components  at  the  time  and  place  of  im- 
portation. (G.  A.  485,  T.  D.  11042.)  The  practice  of  the  Treasury 
Department  was,  nevertheless,  continued,  with  an  increase,  however, 
to  li  cents  per  pound  in  the  deduction  from  the  price  of  pure  lead  in 
the  New  York  market.  (Dept.  Orders,  T.  D.  11481,  16149,  16599.) 
The  Board  of  General  Appraisers  shortly  afterwards  again  held  the 
^alue  at  the  time  and  place  of  importation  to  be  the  proper  basis. 
•G.  A.  1595,  T,  D.  13174.)  This  was  fully  acquiesced  in  by  the 
Treasury  Department  in  instructions  to  customs  officers  that  when- 
ever the  market  value  of  lead  at  the  port  of  importation  was  ascer- 
tainable, such  value  should  be  taken  as  the  basis  of  computation. 
(T.  D.  17000.) 
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The  act  of  1909  was  held  to  impose  duty  on  both  lead  an<J  zinc 
in  ores  containing  those  two  metals.  (Consolidated  Kansas  City 
Smelting  &  Refining  Co.  v.  United  States,  1  Ct.  Cust.  Appls.  472; 
T.  D.  31509.)  But  copper  matte  and  copper  precipitate,  or  cement, 
were  held  not  to  be  ores  within  the  provisions  for  lead-bearing  ore 
in  the  acts  of  1897  and  1909,  (Spencer  v,  Philadelphia  Smelting  & 
Refining  Co.,  124  Fed.  1002;  United  States  v.  American  Smelting  & 
Refining  Co.,  5  Ct.  Cust.  Appls.  398;  Abstract  25274,  T.  D.  31478.) 
And  matte  composed  more  largely  of  lead  than  copper  in  quantitj', 
more  largely  of  silver  than  eitner  lead  or  copper  m  value,  and  not 
ready  for  the  process  of  smelting  to  recover  tne  copper  content,  was 
held  not  to  be  copper  matte  and  to  be  dutiable  by  similitude  as  a 
lead-bearing  ore  under  paragraph  152  of  the  act  of  1913.  (United 
States  V.  Consolidated  Kansas  Citv  Smelting  &  Refining  Co.,  8  Ct. 
Cust.  Appls.  226  (T.  D.  37495),  reversing  G.  A.  7911  (T.  D.  36439) 
and  followed  in  G.  A.  8146  (T.  D.  37571)  and  Abstracts  42837, 
43012.)  In  a  prior  decision  the  Treasury  Department  held  so-called 
copper  matte,  containing  more  than  10  per  cent  of  lead,  to  be  dutiable 
by  similitude  under  paragraph  181  of  the  act  of  1909.  (Dept.  Order, 
T.  D.  32439.) 

In  determining  the  amount  of  lead  in  ore  containing  a  lai^e  amount 
of  moisture,  it  was  not  correct  to  apply  to  it  the  percentage  found  to 
be  contained  in  a  sample  of  that  ore  which  was  artificially  dried,  but 
it  was  necessary  to  adopt  some  process  taking  account  of  the  moisture 
in  the  ore,  since  duties  were  collectible  only  upon  the  exact  amount 
of  lead  in  the  ore,  under  paragraph  181  of  the  act  of  1897.  (G.  A. 
6358,  T.  D.  27326.) 

METHOD  OF   ASSAY. 

The  fire  assay  process  and  not  the  wet  process  adopted  by  the 
Secretarv  of  the  Treasury  (T.  D.  19370)  was  held  to  be  the  commer- 
cial method  of  assaying  lead  ores  and  the  proper  method  under  the 
act  of  March  2,  1895,  28  Stat.,  910,  933.  In  re  Puget  Sound  Reduc- 
tion Co.,  96  Fed.  90.  This  decision  was  acquiesced  in  by  the  Treasury 
l3epartment.  (Dept.  Order,  T.  D.  21602.)  The  fire  process  accord- 
ingly prevailed  as  a  commercial  method  of  assaying  lead  ores  imtil 
1905,  when,  in  an  unpublished  letter  addressed  U>  the  American 
Smelting  &  Refining  Co.,  the  Treasury  Department  adopted  the  wet 
assay  with  a  reduction  of  li  per  cent  as  the  equivalent  of  the  fire 
assay  and  the  more  scientific  method  of  determining  the  lead  con- 
tent. The  wet  method,  with  the  allowance  indicated,  was  followed 
until  1915,  when  the  Treasury  Department  discontinued  the  allow- 
ance of  li  per  cent,  for  the  reason  that  investigations  made  by  the 
Department  showed  that  the  wet  assay  without  deduction  was  then 
the  commercial  method.     (Dept.  Orders,  T.  D.  35216,  35219.) 

An  allowance  of  li  per  cent  was  declared  proper  by  the  Court  of 
Customs  Appeals.  United  States  v.  Consolidated  Kansas  City 
Smelting  &  Refining  Co.,  8  Ct.  Cust.  Appls.  406  (T.  D.  37665), 
affirming  G.  A.  8044  (T.  D.  37078).  This  decision  was  applied  to 
the  assay  of  lead  in  ores  under  paraCTaph  152  as  well  as  to  sub- 
section 1  of  paragraph  N  of  section  IV  of  the  act  of  1913  (T.  D. 
37688)  and  was  followed  in  Abstracts  42530  and  42809. 
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The  proviso  to  paragraph  166  of  the  act  of  1894  continuing  the 
lead  duty  of  the  act  of  1890  on  lead  ore  or  lead  dross  or  silver  ores 
iontaining  lead  exported  to  the  United  States  from  any  foreign 
cAuntry  imposing  an  export  duty  upon  such  ores,  was  held  inappTi- 
^ble  to  lead  ore  or  lead  dross  or  silver  ores  containing  lead  produced 
tO  a  country  levying  an  export  duty  on  such  products  when  exported 
to  the  United  States  from  a  country  not  imposing  such  export  duty. 
Italy  and  Spain  imposed  export  duties  on  lead  ores.  (Dept.  Order, 
T  D.  15337.) 

See  Survey  upon  Lead  and  Bonded  Smelting  Warehouses. 

Ltad  ore — Rales  oj  duly. 
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T  ead  ore  and  lead  dross,  per  pound 

Do 

Providtdj  That  silver  ore  and  all  other  ores  containing 
lead  shall  par  a  duty  of  !(  cents  per  pound  on  the 
lead  contained  therein,  according  to  sample  and  assay 
at  the  port  of  entry. 
Lead  ore  ana  lead  dross,  per  pound 

Prottded,  That  silver  ore  and  all  other  ores  containing 
lead  shall  pav  a  duty  of  three-fourths  of  one  cent  per 
pound  on  the  lead  contained  therein,  according  to  sam- 
ple and  assav  at  the  port  of  entry.  The  method  of 
sampling  and  assaying  to  be  that  usually  adopted  for 
commercial  purposes  bv  public  sampling  works  in  the 
United  States. 

•  *  *  Provided,  That  in  ca-^e  any  foreign  country  shall 
impose  an  export  duty  upon  lead  ore  or  lead  dross  or 
silver  ores  contaming  lead,  exported  to  the  United 
8tat«  from  such  country,  then  the  duty  upon  such 
ores  and  lead  in  pigs  and  bars,  molten  and  old  refuse 
lead  run  into  blocks  and  bars,  and  old  scrap  lead  fit 
only  to  be  remanufaotured,  herem  provided  for,  when 
imported  from  such  country,  shall  remam  the  same  as 
fixed  by  the  la'v  in  force  prior  to  the  passage  of  this  act. 
1  ead-bearing*  ores  of  all  kinds,  per  pound  on  the  lead  con- 
tained therein. 

Provided,  That  on  all  importations  of  lead-l)earing  ores 
the  duties  shall  be  estimated  at  the  port  of  entry,  and  a 
bond  given  in  double  the  amoimt  of  such  estimated 
duties  for  the  transportation  of  the  ores  by  common 
carriers  bonded  for  the  transportation  of  appraised  or 
unappraised  metchandi^^e  to  properly  equipped  sam- 
pling or  smelting  establishments,  whether  d&«ignated 
as  bonded  warehouses  or  othenvise.  On  the  arrival  of 
the  ores  at  such  ^tabli<«hments  they  shall  be  sampled 
according  to  commercial  methods  under  the  super- 
vision of  Government  officers,  who  shall  be  stationed 
at  such  establishments,  and  who  shall  submit  the 
samples  thus  obtained  to  a  (Government  assay er,  desig- 
nated by  the  Secretary  of  the  Trea«5ury,  who  shall 
make  a  proper  assay  of  the  sample,  and  report  the 
result  to  the  proper  ciistoms  officers,  and  the  import  en- 
tries shall  be  liquidated  thereon,  except  m  case  of  ores 
that  shall  be  removed  to  a  bonded  warehouse  to  be 
refined  for  exportation  as  provided  by  law.  And  the 
Secretary  of  the  Treasury  is  authorized  to  make  all 
necessary  regulations  to  enforce  the  provisions  of  this 
paragraph. 

The  Secretary  of  the  Treasury  shall  proscribe  r^ulations 
for  the  sampling  and  assaying  of  lead  ores  imported 
into  the  United  States,  and  such  regulations  shall  pro- 
vide that  the  method  of  sampling  and  assaying  such 
ores  shall  be  the  same  as  that  usually  adoptea  for  com- 
mercial purposes  by  public  sampling  works  in  the 
United  states:  and  he  is  authorizea  to  incur  the  neces- 
sary expense  out  of  the  appropriation  for  the  collection 
of  the  revenue  from  customs:  Proiided.  That  no  part 
of  the  expense  herein  authorized  and  directed  shall  bo 
incurred  for  the  erection  of  sampling  works  by  the 
United  States. 

1  For  act  of  1895|  see  below* 


Rates  of  duty,  specific 
and  ad  \'alorem. 


1 1  cents. 
Do. 


I  cent. 


l\  cents. 
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Tariff  dassiflcatioii  or  description. 


Lead-bearingoro  of  all  kinds ■ 

Provided,  That  on  all  importatians  of  lead-bearing  ore5 
theduties  shall  be  estimated  at  the  port  of  entry,  and  a  bond 
given  in  double  the  amount  of  such  iistimated  duties  for 
the  transportation  of  the  ores  by  common  carriers  bonded 
for  the  transportation  of  appraised  or  unappraised  mer- 
chandise to  properly  eqmpi)ed  sampline  or  smelting 
establishments,  whether  designated  as  oanded  ware> 
houses  or  otherwise.  On  the  arrival  of  the  ores  at  such 
Ktablishments  they  shall  be  sampled  according  to  com- 
mercial methods  under  the  supervision  of  Government 
officers,  who  shall  be  stationed  at  such  establishments,  and 
who  shall  submit  the  samples  thus  obtained  to  a 
Government  assa3rer,  designated  by  the  Secretary  of  the 
Treasury,  who  shall  make  a  proper  wssay  of  the  sample  and 
report  the  result  to  the  proper  Vnistoms  officers,  and  the 
import  entries  shall  be  liquidated  thereon,  except  in  case 
of  OTes  that  shall  be  removed  to  a  bonded  warehouse  to  be 
refined  for  ezi>ortation  as  provided  by  law.  And  the 
Secretary  erf  the  Treasury  is  authwixed  to  make  all  neces- 
saiy  regulations  to  enforce  the  provisions  of  this  para- 
graph. 

Lead-bearine  ores  of  all  kinds  containing  more  than  3  per 
centum  of  lead. 

Provided,  That  on  all  importatians  of  lead-bearing  ores 
the  duties  shall  be  estimated  at  the  p<fft  of  entry,  and  a 
bond  given  in  double  the  amount  of  such  estimatra  duties 
for  the  transportation  oi  the  ores  by  common  carriers 
bonded  for  the  transportation  of  appraised  or  unappraised 
merchandise  to  properly  equipped  sampling  or  smelting 
establishments,  whether  designated  as  bonded  ware- 
houses or  otherwise.  On  the  arrival  of  the  ores  at  such 
establishments  they  shall  be  sampled  according  to  com- 
mercial methods  under  the  supervision  of  Govenmient 
officers,  who  shall  be  stationed  at  such  establishments, 
and  shall  submit  the  samples  thus  obtained  to  a  Govern- 
ment assayer,  designated  by  the  Secretary  of  the  Treasury, 
who  shall  make  a  proper  assay  of  the  sample  and  rei)ort 
the  result  to  the  proner  customs  officers,  and  the  import 
entries  shall  be  liquioated  thereon,  except  in  case  of  ores 
that  shall  be  removed  to  a  bonded  warehouse  to  be  refined 
for  exportation  as  provided  by  law.  And  the  Secretary  of 
the  Treasury  is  authorized  to  make  all  necessary  regula- 
tions to  enforce  the  provisions  of  this  paragraph. 


Rates  of  dutv.  specific 
and  ad  valorem. 


1^  cents  per  pound 
on  the  lead  c^ntainedl 
therein. 


i  cent  per  pound  on  the 
lead  conulnod  tbere- 
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LEAD. 


Summary, 
description. 

Lead  is  the  heaviest  of  the  common  metals.  The  chief  consump- 
tion is  for  the  paint  trade,  in  which  it  is  used  in  the  form  of  white 
lead.  Large  quantities  are  consumed  in  the  form  of  pipe  and  sheet 
and  in  shot  and  bullets.  The  production  of  bearing  metals,  solders, 
and  other  white  metal  alloys  is  another  important  outlet  of  this 
bfful  metal. 

The  market  grades  are  (1)  desilverized,  (2)  "soft/'  and  (3)  antim'onial 
lead.  Antimonial  lead  is  an  entirely  different  product  from  ordinary 
lead  and  is  discussed  in  another  tariff  information  survey. 

Lead  bullion  or  base  bullion  is  metallic  lead  containing  gold  and 
silver.     It  differs  from  ordinary  market  lead  in  that  it  must  be 

desilverized  *'  or  refined.  Lead  dross  is  another  intermediate  product 
made  in  the  process  of  recovering  the  metal  from  its  ores  and  has  no 
ise  other  than  as  a  source  of  lead  and  of  other  metals  contained  in 
minor  amounts. 

GENERAL   CONDITIONS. 

D(nriestic, — In  the  lead  industry  the  United  States  has  been  self- 
>ufficient.  Under  normal  conditions,  foreign  trade  has  been  a 
negligible  factor.  This  country  is  the  largest  consumer  of  the  metal 
and  its  products  in  the  world.  While  it  is  also  the  largest  producer, 
as  evidenced  by  an  annual  output  valued  at  more  than  $100,000,000, 
practically  no  export  trade  has  been  developed  except  during  the 
^ar  period. 

Although  large  amounts  of  lead  appear  in  the  import  statistics, 
little  foreign  lead  is  absorbed  in  the  United  States.  The  chief  imports 
are  in  tJie  form  of  ore  and  as  base  buUion,  products  that  require 
further  treatment  to  put  them  into  the  form  of  market  metal.  Most 
of  this  material  is  treated  in  bonded  works  without  payment  of  duty 
And  the  larger  part  of  the  imports  upon  which  duty  is  paid  is  even- 
tually reexported,  generally  with  benefit  of  drawbaclc.  Under  normal 
conditions  the  proauction  of  refined  metal  from  foreign  ore  amounts 
to  25  per  cent  of  the  total  domestic  output  of  refined  lead.  This 
proportion,  however,  was  greatly  reduced  by  political  troubles  in 
Mexico  and  increased  proauction  from  domestic  mines  during  the 
^ar  period. 

The  smelting  and  refining  industry  is  centralized  in  the  hands  of 
a  few  strong  companies.  The  dominant  producer  is  the  American 
Smelting  &  Kefining  Co.,  which  controls  almost  one-half  the  output 
of  refined  metal.*  While  this  corporation  is  frequently  called  the 
'Smelter  Trust,"  and  does  exert  a  powerful  influence  on  the  domestic 

'  FortT-foor  per  omt  of  total  in  1017;  approximately  40  per  cent  in  1918.    (Annual  Reports  of  A.  S.  & 
B  Co.,  lOsM  Handbook,  and  Qeol.  Survey  statistics.) 
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market,  it  does  not  actually  control  the  price  of  lead.  The  inde- 
pendent producing  companies  are  highly  integrated,  have  ample 
capital,  and,  as  comparea  with  the  extent  of  their  operations,  have  a 
more  assured  ore  supply,  although  the  major  producer  operates 
'important  mines  in  Mexico  and  at  least  one  large  property  in  south- 
east Missouri.* 

Foreigri, — Spain,  Germany,  Australia,  and  Mexico  are  the  only 
other  important  lead  pt-oducing  countries.  But  all  of  these  countries, 
with  the  exception  of  Mexico,  have,  like  the  United  States,  practi- 
cally reached  the  economic  limit  of  their  producing  capacity. 
Broadly  speaking,  there  are  no  large  known  reserves  of  lead  ore 
remaining  undeveloped  outside  of  Mexico.  A  general  shortage  of 
lead  was  beginning  to  be  felt  before  the  outbreak  of  hostilities  in 
Europe.  The  growth  in  production  lagged  behind  the  rapid  increase 
in  consumption.  Far  Eastern  countnes,  especially,  require  more 
metal  than  ever  before.  While  lead  production  in  India  nas  devel- 
oped rapidly,  it  has  not  kept  pace  with  the  growing  Asiatic  demand* 
and  a  part  of  the  Australian  output  has  been  permanently  divertea 
from  European  markets. 

MARKET   CONDITIONS. 

The  relative  inflexibility  of  supply  with  reference  to  consumption 
is  reflected  in  steadily  rising  prices.  Until  within  the  last  decade 
there  had  usually  been  an  excess  supply  of  lead  in  Europe  above 
immediate  requirements.  The  American  market,  which  nas  been 
protected  by  tariff  barriers,  used  to  be  determined  to  a  large  extent 
oy  London  OTices,  but  early  in  the  twentieth  century  became  inde- 

Eendent.  While  lead  prices  in  New  York  almost  invariably  ruled 
igher  than  the  prices  in  foreign  markets,  they  were  less  than  the 
foreign  prices  plus  freight  ana  duty.  But  with  the  tightening  of 
the  world  situation,  aided  somewhat  by  a  fusion  of  foreign  producing 
interests,  the  European  parity  rose  until  it  was  practically  on  the 
same  level  as  the  American  market  and  temporarily  (1913-14) 
above  it. 

COMPETITIVE   CONDITIONS. 

I 

Lead  is  produced  more  cheaply  in  Mexico,  Europe,  and  Australia 
than  in  the  United  States  only  because  the  supply  of  raw  material 
(i.  e.,  lead  ore)  costs  more  here  than  it  does  in  those  countries.  Lead 
ore  can  be  treated  at  least  as  cheaplv  in  this  country  as  anywhere  in 
the  world.  The  only  handicap  of  the  American  smelter  is  the  rela- 
tively high  price  he  must  pay  for  his  ore.  Given  a  cheap  raw 
material — eitner  in  the  form  of  ore  or  base  bullion — he  has,  by  virtue 
of  the  free  entry  of  Mexican  ore  under  the  bonded  smelting  privilege 
as  provided  in  the  tariff  laws,  demonstrated  his  ability  to  compete 
successfully  with  foreign  producers,  even  in  the  European  market. 

But  domestic  lead  deposits  are  comparatively  low  grade.  The 
large  rich  deposits  formerly  mined  in  this  country  are  practically 
exhausted  and  the  bulk  of  the  ore  supply  comes  from  the  low-grade 
deposits.  Even  these  are  severely  limited.  There  is  little  prob- 
ability of  important  new  mines  being  opened  up,  but  domestic  re- 
quirements can  be  supplied  by  existing  mines  for  many  years. 

« The  production  from  this  mine,  however,  Is  only  a  fraction  of  the  lead  output  of  the  A.  S.  &  R.  Go. 
J     in  the  United  States,  where  most  of  the  ore  is  purchased  from  independent  producers. 
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The  geographical  location  of  American  mines  has  been  an  added 
factor  in  increasing  the  cost  of  the  ore,  because  of  the  much  longer 
railway  hauls.  While  the  costs  per  ton-mile  are  generally  lower  in 
the  Unitted  States,  the  total  average  freight  that  must  be  paid  on  ore 
and  metal  from  the  mine  to  the  points  of  consimiption  is  greater  in 
tfiis  country  than  in  other  large  producing  countries. 

TARIFF   CONSIDERATIONS. 

The  tariff  problem  on  lead  has  many  ramifications.  Because  of 
the  general  practice  of  treating  the  ores  of  the  precious  metals  in 
lead  furnaces,  a  large  portion  of  the  national  output  of  gold  and  silver 
is  the  product  of  the  lead-smelting  industry.  Zinc,  the  commonest 
associate  of  lead  in  ore  deposits,  is  also  to  a  large  degree  dependent 
upon  the  lead  industry.  The  whole  problem  of  the  complex  ore 
deposits,  characteristic  of  the  Rocky  Mountain  region  of  the  United 
States,  is  involved.  Many  of  these  ores,  carrying  various  metal 
constituents,  can  be  mined  at  a  profit  only  when  all  these  constituents 
can  be  sold  at  an  adequate  price.  Existing  lead  smelteries  provic^e 
the  required  market  and  give  payment  not  only  for  the  lead  contents, 
but  also  for  the  precious  metals  and  copper. 

^  In  comparison  with  certain  foreign  producers  those  of  the  United 
States  are  obviously  at  a  disadvantage  in  the  matter  of  ore  bodies, 
lower  labor  costs,  generally  lower  freight  rates,  and  the  higher  cost 
of  domestic  ore.  Tne ^specific  duty  on  ore  in  the  act  of  1913,  amoimt- 
ing  to  three-fourths  of  a  cent  per  pound  of  lead  content,  is  equivalent 
to  about  30  per  cent  ad  valorem  when  the  metal  is  selling  at  5  cents 
per  pound  and  increases  to  37.5  per  cent  when  the  market  price 
drops  to  4  cents  per  pound." 

Owing  to  the  fact,  nowever,  that  the  price  of  the  metal  is  nearly 
double  the  price  paid  for  the  lead  content  of  ore,  the  25  per  cent  ad 
valorem  rate  unaer  the  1913  act  would  be  strictly  compensatory 
only  if  the  metal  should  be  quoted  at  the  abnormally  low  price  m 
3  cents  per  pound.  At  5  cents  per  pound,  25  per  cent  ad  valorem; 
considerably  exceeds  a  compensatory  rate. 

That  the  present  rates  on  ore  have  not  been  prohibitive  is  evidenced" 
by  the  import  statistics.  These,  however,  do  not  accurately  reflect  the 
siituation  since  1913,  because  of  the  much  restricted  mine  production 
in  Mexico  due  to  the  unsettled  political  state  of  that  country,  and  the 
later  effects  of  the  European  struggle,  especially  the  development 
of  exports  from  the  United  States  ana  the  extraordinarily  high  prices. 

In  view  of  the  large  amount  of  ore  that  carries  little  lead  treated 
in  the  United  States,  some  source  of  lead  other  than  the  possible 
output  of  domestic  mines  is  desirable.  The  bonded  smelting  proviso 
allows  the  importation  of  lead  ore  free  of  duty  provided  the  recovered 
lead  is  marketed  abroad.  The  free  entry  o^  lead  for  domestic  con- 
sumption would  tend  to  the  expansion  of  the  smelteries  in  Mexico 
and  along  the  border  and  the  closing  of  those  less  favorably  located 
for  the  treatment  of  this  material.  A  heavy  burden  would  then  be 
placed  onthe  producers  of  ores  containing  precious  metals,  particularly 
those  contaimng  small  amounts  of  lead  and  which  can  not  be  so  advan- 

*  These  figures  are  based  on  the  average  valuta  of  the  h'ad  contpiits  of  the  ore  as  sold  by  the  miner  to  the 
rajeltery.  In  the  Middle  Western  States,  where  the  purer  ores  are  more  vahiable,  the  percentages  will  be 
K>QewhatlQSS,  but  the  f^res  given  are  believed  to  be  representative  of  the  average  imported  ore  taking 
Ji*o  account  freight  and  smelting  charges. 
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tageously  treated  in  copper  furnaces  as  in  lead  works.  Such  ores 
would  then  have  to  be  transported  long  distances.  The  result  would 
be  a  serious  reduction  in  the  domestic  output  of  gold  and  silver  as 
well  as  a  large  reduction  in  the  output  of  lead  from  domestic  mines. 

Lead — Summary  tabU. 


Calen- 
dar 
year. 

Domestic 

produc- 

tion.i 

Imports 

Ratio  to  production. 

Value  (im- 

Value per 

Squiva- 

for  con- 
sump- 

Domestic 
exports.' 

ports  for 
consump- 

Amotmt of 
duty. 

unit  of 
quan- 

leot ad 

valorem 

tion," 

Imports. 

Export.*). 

tion). 

tity. 

rate. 

Short  tons. 

Short  toru. 

Short tont.  Percent. 

Per  cent. 

Percent. 

1910. . . . 

474,079 
481,529 

m,660 
12,051 

69,786  1           2.5 
101,227  1           2.5 

14.7 
21.1 

S550,081 
595,018 

4  $47.80 
49.30 

1911.... 

$520,395.69 

87.4 

1912.... 

483,482 

13,679 

64,905  '           2.8 

13.4 

572,018 

593,338.24 

41.80 

108.  S 

1913.... 

471,905 

10,921 

44,544  1           2.3 

9.5 

493,854 

427,317.30 

45.20 

86.7 

1914.... 

550,033 

4,625 

80,267  1             .8 

14.6 

313,476 

78,364.20 

67.60 

25.0 

1915.... 

554,622 

6  23,075 

126,924              4.2 

22.9 

6  1,633,455 
6  915,577 

138,074.15 

70.80 

25.0 

1916.... 

587,254 

'10,469 

110,152  '           1.8 

18.8 

134,871.45 

87.70 

25.0 

1917.... 

616,413 

6  21,477 

89,668             3.5 

14.5 

6  3,131,160 

139,058.65 

145.79 

25.0 

1918.... 

642,427 

»  47, 714 

96,116             7.4 

15.0 

6  4,920,281 

62,991.40 

102.79 

25.0 

1919.... 

501,437 

6  44,625 

51,018             8.9 

10.2 

63,496,545 

386.507.75 

78.35 

25.0 

1923 

» 85, 306 

^9,001,399    1.R07.100.25 

105.52 

25.0 

1 

1  Refinery  statistics  from  Engineering  and  Mining  Journal  includes  lead  smelted  and  refined  from  both 
domestic  and  foreign  ore,  except  antimonial  lead,  and  some  lead  derived  from  scran  and  junk  by  smelters. 

*  Lead  contents  of  base  bullion  and  lead  in  pigs,  bars,  etc.    Some  of  this  lead,  therefore,  appears  again 
in  the  production  of  refined  metal. 

>  Wholly  from  foreign  ore  prior  to  1914.    Both  domestic  and  foreign  since  1914. 

*  Not  corre?ted  to  lead  contents. 

6  ALSO  includes  lead  imported  without  payment  of  duty  for  treatment  in  bonded  works  for  export. 

Lead — Production  and  consumption  of  the  world. 


Countries. 


United  States*... 

Spain 

Germany 

Mexico  < 

Australasia 

Belgium 

Qreat  Britain 

France 

Italy* 

Austria-Hungary . 
India  (Burma)*.. 

Canada 

Greece 

Turkey  in  Asia . . . 

Japan 

Russia 

Other  countries.. 


Produc- 
tion.! 


Short  fond. 

550,700 

223,000 

200,000 

137,300 

127,800 

56,000 

33,600 

30,900 

27,500 

26,600 

23,200 

20,400 

20,300 

15,300 

4,000 

1,100 

8.500 


Year. 


Consump- 
tion in 
1913.1 


1918 
1913 
1913 
1911 
1913 
1913 
1913 
1913 
1918 
1913 
1918 
1916 
1913 
1913 
1913 
1913 
1913 


Short  tons. 

414,300 

12,000 

246,400 

(*) 

10,600 
47,300 
211,000 
118,600 
35,900 
39,100 

(») 
25,200 

(>) 

20,400 

64,800 

« 260, 600 


Export 
surplus.* 


Short  tons. 
136,400 
211,000 


137,300 

117,200 

8,700 

8,700 


23,200 


20,300 
15,300 


Probable 
imports.* 


Short  tons. 
i6,'466 


177,400 

87,700 

8,400 

12,500 


4,800 


16,400 

68,700 

*  252, 100 


Total 1,506,200 


1,506,200  I     6669,400'       *669,400 


1  Data  from  U.  S.  Oeol.  Survey  publications  (from  Metallgesellschaft)  except  as  othervvise  noted. 
« Calculated. 

*  Engineering  Mining  Journal,  Jan.  11, 1919. 

*  This  year  is  chosen,  since  it  antedates  the  serious  effects  of  political  dist  urbances.    Production  in  later 
years  scarcely  more  tlian  one-half  this  amount. 

*  Included  in  "  Other  countries." 

*  Thi.s  total  can  be  taken  as  the  foreign-trade  movement  of  the  metal. 

General  Information. 

Prefatory  note. — This  unit  is  presented  as  a  digest  of  the 
purely  tariff  phases  of  the  lead  industry.  A  much  more  extended 
treatment  of  the  subject,  with  greater  emphasis  on  the  important 
industrial  phases,  has  been  prepared  for  the  auxiliary  me  and 
should  be  consulted  for  special  features  and  additional  information. 
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DESCRIPTION. 


Genind, — ^Lead  is  the  heaviest  of  the  common  metals.  The  market 
grades  are  (1)  desilverized,  (2)  soft,  and  (3)  antimonial  lead.  The 
terms  used  to  distinguish  between  Classes  (1)  and  (2)  are  inexact, 
smce  the  impurities  that  make  lead  hard  have  been  removed  from 
iesilverized  lead  in  the  refining  process.  The  term  is  retained  to 
iistinguish  between  metal  derived  from  ores  containing  silver  and 
that  from  ores  that  do  not.  Antimonial  lead,  an  alloy  of  antimony 
md  lead,  is  an  entirely  different  product  and  has  become  important 
more  as  a  source  of  antimony  than  because  of  its  l§ad  content.  It 
i^  treated  in  the  tariff  as  ''type  metal"  dutiable  at  15  per  cent  on 
it^lead  contents  (act  of  1913)  and  is  discussed  in  anotner  unit  of 
r  ;is  series. 

There  are  numerous  minor  market  grades  of  lead  such  as  corrod- 
ing, chemical,  hard,  ordinary,  etc.,  which  vary  slightly  in  properties 
and  purity,  but  are  not  important  from  a  tariff  standpoint. 

Turiif  classification. — In  the  tariff  classification  of  lead  (Par.  153, 
a"t  of  1913)  the  following  products  are  grouped  with  the  metal: 
Lead  dross,  lead  bullion  or  base  bullion,  lead  m  pigs  and  bars,  lead 
in  any  form  not  specially  provided  for  in  this  section,  old  refuse  lead 
Pin  into  blocks  and  bars,  and  old  scrap  lead  fit  only  to  be  remanu- 
tVtured/' 

Lead  dross.^ — Dross  is  an  oxidation  product  made  in  the  smelting 
and  refining  processes.  The  most  important  type  of  lead  dross  is 
the  skimming  made  in  the  softening  furnace  in  trie  refining  of  base 
bullion.  Lead  dross  generally  contains  at  least  70  per  cent  of  lead 
along  with  various  impurities. 

Lead  bullion  (base  bullion)  is  the  name  applied  to  lead  carrying 
precious  metals.  It  is  a  product  of  the  blast  lurnace  or  other  smelt- 
y\g  furnace  and  differs  from  ordinary  ''soft"  lead,  a  product  made 
from  the  nonaigentiferous  ores  of  the  Mississippi  Valley,  in  that  it 
must  go  through  a  refining  operation  for  the  recovery  of  the  precious 
metal  values  and,  incidentally,  for  the  removal  of  harmful  impuri- 
ties. Base  bullion  frequently,  although  not  invariably,  contains 
M»rae  drosS;  but  because  of  its  gold  and  silver  contents  it  is  often  more 
valuable  than  desilverized  lead,  although  the  latter  is  a  much  piu-er 
product. 

Lend  in  blocl's  and  pigs. — Both  lead  bullion  and  soft  lead  are.  cast 
)n  bars  about  3  feet  long  and  weighing  from  SO  to  110  pounds.  In 
tlie  case  of  bullion  this  is  merely  for  convenience  in  handling  and 
^lapment.  At  some  smelteries  the  lead  bullion  and  dross  are  cast 
m  the  same  mold;  the  dross  rising  to  the  top  forms  a  bar  a  little 
filler  than  the  lead  bar.  This  classification  in  the  tariff  can  be  in- 
terpreted to  include  all  merchantable  forms  of  p'm  lead  whether 
virgin  (produced  direct  from  the  ore)  or  of  secondary  origin  and 
whether  soft,  desilverized,  or  base  bullion. 

^nondary  had, — Old  lead  is  recovered  in  various  forms.  Some  of 
i'  is  merely  junk  which  may  or  may  not  be  remelted  in  bars.  Alloys 
containing  lead  are  also  salvaged  and   their  metal  content  either 

'^parated  or  sold  in  the  form  of  alloy  pig. 

__  • 

^*^  description  of  refining  in  atucillAjy  file.    Details  as  to  specific  importatioDs  will  be  found  in 
if<^uury  Decisions  ii^a. 
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USES. 

By  far  the  largest  consumption  of  lead  is  for  the  manufacture  of 
white  lead,  which  is  used  in  paint.^  Large  amounts  of  lead  are  used 
in  the  form  of  the  metal  as  sheet,  pipe,  shot,  and  in  alloys.  Minor 
uses  are  the  production  of  lead  wool,  powdery  lead,  ribbon  lead,  and 
assay  or  ''test"  lead.  The  metal  is  also  the  source  of  litharge,  red 
lead,  orange  mineral,  and  other  lead  pigments  and  fluxes  used  in 
paints  and  in  glass  and  pottery  manufacture.  Chemical  salts  of  leafl 
are  of  some  value  in  medicine,  especially  in  the  treatment  of  skin 
trouble.  . 

The  use  of  lead  pipe  for  the  water  supply  of  dwelling  houses  is  \rell 
known  and  it  is  also  used  extensively  in  chemical  works.  Sheet  lead 
is  used  in-very  large  quantities  about  chemical  plants  for  lining  tanks, 
acid  chambers  for  sulphuric  acid  manufacture,  and  for  various  appa- 
ratus exposed  to  action  of  acids  and  other  chemicals. 

A  most  important  war  time  use  of  lead  is  in  shrapnel  bullets  in 
which  it  is  alloyed  with  antimony.  Somewhat  similar  alloys  are 
used  for  typje  metal,  in  bearing  metals,  and  for  **hard-lead"  castings. 
Solder,  a  mixture  of  lead  with  tin,  is  a  very  important  outlet  of  the 
metal. 

SUBSTITUTES. 

The  principal  use  of  lead  is  as  a  pigment.  It  has  to  meet  the  com- 
petition of  zinc  oxide  and  other  zinc  pigments  and  of  barytes.  Fre- 
auently  all  three  are  used  in  paint  mixtures.  Lead  pigments  made 
irect  from  the  ore  may  also  oe  considered  as  substitutes  since  they 
never  take  the  form  of  market  metal. 

Sheet  lead  was  formerly  much  used  as  flashing,  roofing,  and  for 
other  outside  work  on  buildings,  but  has  been  largely  displaced  by 
zinc  or  galvanized  iron  sheets.  The  "leaded  glass"  used  in  windows 
is  now  generally  supported  by  rolled  zinc  shapes  rather  than  by  lead. 

DOMESTIC   PRODUCTION. 

The  United  States  is  the  largest  producer  of  lead  as  well  as  the 
largest  consumer  of  the  metal  in  the  world.  In  addition  to  smelting 
its  own  ores,  it  carries  on  a  large  smelting  and  refining  business, 
treating  by  far  the  greater  part  of  the  Mexican  output.  In  1918 
the  domestic  refineries  reported  the  production  of  a  little  more  than 
550,000  tons  of  lead  from  domestic  ore  and  109,159  tons  from  foreign 
ore,  a  total  output  of  all  kinds  of  lead  amounting  to  659,888  tons 
and  valued  at  the  average  quotation  of  the  year  at  more  than 
$97,000,000.  The  1917  output  was  635,669  tons  worth,  at  the  aver- 
age New  York  price,  about  $1 12,000,000." 

Raw  materials, — Lead  ores  are,  of  course,  the  primary  source  of 
metallic  lead.  By-products  that  are  also  treated  in  smelteries  and 
which  furnish  lead  were  originally   derived  from  ore.     At  many 

•  The  latest  available  data  as  to  domestic  consumption  are  for  1909.  Statistics  for  that  year,  purporting 
to  cover  over  90  per  cent  of  the  consumption,  are  given  by  the  Engineering  and  Mining  Journal  as  follows: 
White  lead  and  oxides,  38  per  cent;  pipe,  15.2  per  cent;  sneels,  6.7  per  cent;  shot,  10.4  per  cent;  and  other 
purposes,  29.7  per  cent  of  tne  total.  Later  years  will  show  much  the  same  relative  consumption,  except 
for  the  increased  munition  proportion  during  war. 

•  Bugineeriiig  and  Mining  Journal  data.  These  figures  include  lead  derived  from  scrap  and  junk  by 
smelters  whose  main  business  is  treating  ore.  They  are,  therefore,  slightly  In  excess  of  those  reported  by 
the  Geological  Survey  (p.  32)  as  the  latter  are  for  virgin  lead  only. 
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-melteri^,  however,  the  treatment  of  gold  and  silver  ores — often 
(•ontaining  little  or  no  lead — is  an  important  feature  of  the  business. 
A  «"ertain  amoimt  of  flux  is  needed  with  almost  any  ore  in  order  to 
onvert  the  waste  material  into  an  easy  melting  slag.  One  of  the 
most  important  considerations  in  the  smelting  business  is  to  so 
uijust  the  ore  supply  ^  to  require  the  minimimti  of  barren  material. 
The  economy  of  adding  flux  in  the  form  of  ores  of  lead,  copper,  or 
nrecious  metals  instead  of  in  the  form  of  material  valuable  only  for 
:fs  fluxing  properties  is  evident. 

Coke  is  the  fuel  necessarv  for  the  furnace  operation.  The  substitu- 
tion, in  part,  of  powdered  coal,  introduced  with  the  air  blast,  is  a 
procedure  now  under  experiment,  which  may  mean  an  important 
tVu'l  economy. 

Equiprnevt, — Practically  all  the  machinery  and  equipment  of  do- 
mestic lead  smelteries  is  of  American  design  and  construction. 
American  smelters,  therefore,  are  on  at  least  an  equal  footing  with 
those  of  any  country.  The  costs  of  grading,  erection  of  buildings, 
furnaces,  etc.,  are  slightly  greater  in  this  country  than  in  certain 
other  countries  because  oi  the  higher  wage  scale. 

MctJwds  of  production. — ^Lead  is  recovered  from  its  ores  by  a  smelt- 
ing process.  For  the  typical  sulphide  ore,  the  smeltery  treatment 
consists  of  roasting,  followed  by  fusion  with  coke  in  a  blast  furnace. 
The  blast  furnace  makes  metallic  lead  waste  slag,  and  leady  by- 
products that  must  be  retreated.  The  furnace  lead  (bullion)  contains 
all  the  recoverable  precious  metals  that  were  present  in  the  furnace 
charge.  These  values  are  recovered  by  a  separate  process,  called 
desilveri^iM  or  refining,  either  at  the  smeltery  or  at  another  plant. 
Refinins:  abo  removes  base  metal  impurities,  hence  a  small  part 
of  the  MBssouri  soft  lead  (much  of  which  is  produced  by  a  less  elaborate 
smelting  operation)  is  desilverized  in  spite  of  the  fact  that  the  small 
amount  oi  silver  recovered  pays  only  a  fraction  of  the  cost  of  the 
operation.     All  foreign  lead,  however,  may  be  classed  as  argentiferous. 

A  brief  outline  of  the  more  important  processes  for  the  recovery 
of  lead  metal  from  its  ores  with  remarks  as  to  the  economic  phases 
of  the  art  has  been  prepared  for  the  auxiliary  file.  The  outstanding 
features  are  that  the  operation  requires  heavy  and  expensive  equip- 
ment, a  lar^e  force  of  common  labor,  and  many  skilled  laborers 
under  skillea  technical  supervision.  In  the  United  States  this  has 
led  to  a  more  extensive  installation  of  machinery  than  in  foreign 
smelteries  having  a  cheaper  supply  of  common  labor. 

Female  and  child  labor  are  not  factors  in  this  industry.  In  spite 
of  the  poisonous  character  of  lead  compounds,  lead  smelting  is  not 
an  unusually  dangerous  or  unhealthful  occupation. 

OrganizcUion, — The  strength  of  the  American  Smelting  &  Refining 
Co.  is  apparent.  This  organization,  frequently  referred  to  as  the 
"Smelter  Trust, '^  controls  about  one-half  the  lead-producing  capa- 
city of  the  United  States.  Its  control  of  the  industry  is  less  pro- 
nounced now,  however,  than  it  was  in  1907,  when  it  was  the  only 
large  smelter  of  silver-lead  ores  in  the  United  States  and,  in  addi- 
tion, controlled  a  large  fraction  of  the  soft-lead  output  from  Mis- 
souri. 

Tliis  corporation  was  the  first  to  introduce  horizontal  combination 
on  a  large  scale  in  the  lead  smelting  industry.     After  gaining  control 
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'Of  existing  plants  (1901  to  1906),  it  adopted  a  vigorous  policy  of 
centralization  of  its  operations.  American  lead  smelteries  are  now 
located,  almost  without  exception,  at  transportation  centers  adapted 
for  the  focusing  of  ore  and  supplies.  Proximity  to  one  large  specific 
source  of  ore  is  no  longer  the  controlling  factor  in  the  location  of 
smelting  works.  Ores,  coke,  and  other  supplies  must  be  drawn 
from  many  localities  and  often  from  consideraole  distances.  Labor 
supply  is  also  a  factor  in  centralization. 

While  the  American  Smelting  &  Refining  Co.  was  quite  successful 
in  gaining  control  of  smelting  plants,  it  was  less  successful  in  gaining 
control  of  the  ore  supply.  An  industrial  monopoly  involves  control 
of  the  raw  material,  tn  lead  production,  the  raw  material  is  the 
-ore.  Works  can  be  duplicated  and  the  art  of  smelting  the  common 
metals  is  general  knowledge,  so  that  metallurgical  skill  and  experience 
can  be  bought.  But  valuable  mines  are  few.  While  the  American 
Smelting  &  Refining  Co.  fully  recognized  the  principle,  as  e\idenced 
by  the  organization  of  an  exploration  company,  it  was  unable  to 
secure  a  sufficient  number  of  valuable  mines  to  absolutely  dominate 
the  ore  situation. 

The  inherent  strength  of  vertical  combinations  is  well  illustrated 
in  southeast  Missouri,  where  consolidation  and  integration  of  interests 
began  prior  to  the  advent  of  the  American  Smelting  &  Refining  Co. 
When  the  latter  entered  this  field  it  was  unable  to  secure  anv  of  the 
operating  properties.  It  did,  however,  cain  control  of  undeveloped 
properties,  built  a  large  smeltery  at  Federal,  111.,  and  soon  became 
•one  of  the  large  producers  of  that  region. 

The  ownership  of  mines  also  resulted  in  the  building  of  a  large 
lead  smeltery  at  Mid  vale,  Utah  (U.  S.  Smelting,  Refining  &  Mining 
Co.)  and  a  large  lead  plant  in  connection  with  the  copper  works  of 
the  International  Smelting  Co.  (Anaconda  Copper  Co.  interests)  at 
Tooele,  Utah.  In  the  Idaho  field  also  two  of  tne  largest  producers 
have  built  their  own  smelting  works. 

Capitalization. — According  to  the  census  compilation  the  total 
-capital  invested  in  lead  smeltmg  and  refining  in  1914  was  $143,249,000, 
distributed  among  22  establishments,  only  one  of  which  was  not 
under  corporate  control.  All  but  three  of  these  establishments  had 
an  annual  output  of  at  least  $1,000,0,00  annually.  An  interesting 
feature  is  that  the  number  of  establishments  in  1909  was  28  and  the 
number  of  wage  earners  was  7,424  as  compared  with  7,385  in  the 
later  year,  altnough  the  value  of  the  output  was  only  $167,406,000 
as  compared  with  $171,579,000^  in  1914.  These^ statistics,  there- 
fore, confirm  the  tendency  toward  concentration. 

It  is  difficult  to  ascertain  the  present  investment  in  lead  smelting 
operations  on  account  of  the  varied  activities  of  the  diflFerent  smelting 
<5ompanies.  The  American  Smelting  &  Refining  Co.  is  one  of  the 
largest  producers  of  copper  and  other  metals  as  well  as  lead,  and 
practically  all  of  the  otner  producers  sell  a  number  of  by-products. 
Another  difficulty  is  the  amalgamation  of  mining  interests  and,  to 
a  much  less  degree,  consuming  interests  in  the  same  corporation. 

GeograpMcal  distribuiion. — Statistics  as  to  the  production  of  its 
individual  plants  are  not  disclosed  by  the  American  Smelting  & 

T  These  figures  of  output  include  the  value  of  copper,  silver,  gold,  and  chemicals  as  well  as  the  valueof 
the  lead  produced.  The  latter,  according  to  the  reports  of  the  Geological  Survey,  was  valued  at  t42,285,000 
In  1914  and  138,434,000  in  1909. 
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Refining  Co.  The  smelter  statistics  (p.  6)  are  therefore  apportioned 
according  to  the  origin  of  the  ore  rather  than  according  to  tne  States 
in  which  it  was  smelted. 

The  largest  producing  center  is  in  the  vicinity  of  St.  Louis  which 
is  the  focus  of  the  soft  lead  production  of  hoth  southeast  and  south- 
vest  (Joplin)  Missouri.  Utah  and  Colorado  head  the  list  of  argen- 
tiferous lead  smelting  States.  Idaho,  California,  Montana,  Wash- 
ington, and  Texas  are  of  less  importance.  The  refining  industry  i» 
centralized  especially  at  Omaha,  rfebr.,  and  the  vicinities  of  Chicago- 
and  Xew  York  City. 

m^ory  o/  the  industry,— Lend  smelting  in  primitive  form  was 
conducted  in  the  earliest  days  of  the  American  colonies.  The  ore 
supply  came  fijfst  from  the  Appalachian  region,  then  moved  west- 
ward  to  the  Mississippi  Valley  and  finally,  with  the  opening  of  the 
transcontinental  railroad  in  the  early  seventies,  western  argentiferous 
lead  became  the  leading  factor  in  the  supply. 

It  was  not  until  the  twentieth  century,  however,  that  all  the  factors- 
that  now  operate  in  the  lead  smelting  industry  were  developed. 
The  general  consolidation  of  the  industry,  already  referred  to,  began 
in  1901.  About  the  same  time,  the  interdependence  of  lead  and 
zinc  became  more  apparent.  These  two  metals — very  frequently 
mined  together  and,  to  a  considerable  degree,  interchangeable  in  the- 
arts — can  never  again  be  considered  independently  from  an  economic 
standpoint. 

A  most  significant  feature  in  the  recent  history  of  lead  smelting 
has  been  the  consolidation  of  the  industry  with  the  consequent 
improvement  and  standardization  of  processes  and  economies  of 
operation  and  management. 

Domestic  production  and  consumption. — Since  1875,  the  United 
States  has  been  practically  independent  of  foreign  supplies  of  lead. 
The  domestic  production  has  very  nearly  ec^ualed  the  domestic 
consumption.  Under  normal  conditions  very  little  lead  in  any  form 
is  either  imported  for  ultimate  consumption  in  this  country  or 
exported  to  foreign  countries.* 

The  domestic  consumption  (and  production)  has  shown  a  marked 
increase  in  every  decade.  This  increase  has  been  most  rapid  since 
1890.  In  that  year  the  consumption  (calculated  as  production  plus- 
imports,  minus  exports)  was  151,700  short  tons.  In  1900  it  nad 
increased  to  280,900  tons;  in  1910,  to  397,800  tons;  and  in  1913 
'the  last  year  before  the  war),  to  414,300  tons.  The  net  increase  in 
domestic  consumption  diu-ing  the  war  period  was  not  great.  The 
increased  production  was  largely  exported  and  the  greatly  increased 
consumption  for  munition  purposes  was  offset  to  a  considerable  degree 
by  a  much  smaller  consumption  by  the  paint  industry  and  more  or 
less  restriction  in  other  peace  uses  on  account  of  the  hirfi  prices  and 
the  stagnation  in  dwelling-house  construction.  Consumption 
dropped  off  severely  following  the  cessation  of  hostilities,  but  soon 
recovered,  and  since  the  miudle  of  1919  has  varied  with  general 
industrial  conditions. 

Domestic  exports, — Since  the  price  of  lead  in  New  York  averaged 
^  cents  per  pound  higher  than  the  price  of  the  metal  in  London  for 

*  ThiastateDMDt  docs  not,  of  course,  refer  to  bonded  smelting  which  most  be  considered  separately. 
la  this  eomectioa  the  table  given  on  p.  41  (under  Revenue)  together  with  the  accompanying  ducussioB 
abooldatoobestudiad. 
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10  years  prior  to  1914,  exports  of  domestic  pig  lead  should  be  expected 
tinaer  onlv  temporary  and  imusual  circumstances.  There  are  no 
records  of  any  exports  during  that  period.  However,  domestic 
smelters  were  treating  and  exporting  a  considerable  tonnage  of 
foreign  (chiefly  Mexican)  lead.  Prior  to  July  1,  1915,  the  Depart- 
ment of  Commerce  recorded  these  exports  as  ''foreign  exports"  of 
ore  or  base  bullion  (i.  e.,  in  the  form  in  which  they  were  entered)  in 
spite  of  the  fact  that  they  had  been  advanced  in  value  by  "process 
of  manufacture. '*     Neither  the  amounts  or  valuations  were  changed. 

Since  the  above  date  the  Department  of  Commerce  has  reported  all 
•exports  of  lead  smelted  or  renned  in  the  United  States  as  domestic 
exports  (of  pigs,  bars,  etc.),  but  distinguishes  between  metal  pro- 
duced from  foreign  and  from  domestic  ore.  Thus  the  so-called  favor- 
able balance  of  trade  is  increased  by  the  bonded  smelting  industry 
whereas  imder  the  older  classification,  it  was  not.* 

Increased  amounts  of  domestic  lead  were  exported  diu-ing  the  war 
period  to  the  curtailment  of  European  supplies  (especially;  because 
of  the  difficulty  of  shipment  from  Australia)  and  to  the  increased 
demand.  In  1918  more  than  107,000  tons  of  pig  lead,  valued  at 
$17,400,000,  were  recorded  as  exported  from  the  United  States. 
According  to  Commerce  and  Navigation,  over  60  per  cent  of  this  was 

{)roduced  from  domestic  ore.     The  maximum  exportation  of  domestic 
ead  was  96,500  tons  in  1915.     The  1917  exportation,  though  some- 
what less  in  amount,  exceeded  it  in  value,  being  worth  $11,722,000. 

There  is  a  grave  doubt,  however,  as  to  the  accuracy  of  the  Depart- 
ment of  Commerce  figures  as  to  exports  of  domestic  and  foreign  lead 
-during  the  war  period.  It  appears  that  the  chief  source  of  error  was 
the  determination  of  the  source  of  the  ore  or  base  bullion,  and  it  is 
believed  that  the' total  quantity  of  metal  exported  in  1915  to  1918  was 
substantially  the  same  as  that  reported  by  the  Department  of  Com- 
merce." Corrected  fiigures  as  furnished  by  producers  indicate  that, 
even  during  the  war,  comparatively  little  lead  of  domestic  origin  was 
-exported. 

FOREIGN   PRODUCTION. 

Next  to  the  United  States,  the  most  important  countries,  in  order 
of  production,  are  Spain,  Germanv,  Australia,  and  Mexico.  These 
countries,  together  with  the  Unitea  States,  account  for  more  than  80 
per  cent  of  the  world  output.  A  table,  showing  the  production,  nor- 
mal consumption,  exportable  surplus,  or  prob«d)le  imports  of  all  the 
larger  countries  appears  farther  on.  The  statistics,  while  not  accurate 
in  detail,  owing  to  the  dislocation  of  the  industry  due  to  war  condi- 
tions, probably  truly  represent  the  relative  positions  of  the  different 
nations. 

It  will  be  noted  that  Germany,  although  a  very  large  producer  of  ore 
and  metfiJ  does  not  quite  supply  its  own  needs  and  is  therefore  not  a 
factor  in  the  world  market  except  as  a  minor  consumer. 

French  and  British  smelters  used  to  derive  considerable  ore  from 
Spain  and  Australia;  but  during  the  last  two  years  of  the  war  very 
little  came  from  the  latter.  Australian  metal  went  largely  to  Japan, 
which  has  become  npi  important  consimoier  of  the  metal  in  recent  years. 
The  Burma  production  (from  an  English-owned  company)  is  almost 

9  For  a  fuller  disoosslon  of  this  subject,  see  auxiliary  file. 
i«  Except  for  the  latter  part  of  1918. 
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&U  absorbed  in  India,  and  practically  all  the  Far  Eastern  production, 
including  a  part  of  the  Australian  output  is  absorbed  in  the  Orient. 
This  r^on  also  imports  pig  lead  and  manufactures  of  the  metal  from 
the  United  States,  and  even  from  Great  Britain.  It  is  possible  that 
the  latter  trade  will  have  been  permanently  discontinued  as  a  result  of 
the  general  shortening  of  the  Pacific  trade  routes  during  the  war 
period,  and  that  the  carrying  of  lead  metal  from  Australia  to  England 
iod  then  back  again  to  the  Orient  has  ended.  The  Australian  smelt- 
ins;  capacity  was  largely  increased  during  the  war  and  is  ample  to 
handle  the  total  ore  output  of  that  country.  Formerly  a  considerable 
amount  of  lead  ore  was  shipped  to  Europe,  but  henceforth  only  ship- 
ments of  metal  should  be  expected  (except  for  the  small  lead  content 
of  the  zinc  concentrates  which  will  still  be  shipped  abroad). 

The  rather  considerable  Belgian  output  of  lead  before  the  war 
came  almost  exclusively  from  the  treatment  of  residues  from  zinc 
smelting.  Most  zinc  ores  contain  more  or  less  lead,  much  of  which  can 
be  recovered  from  the  residues."  The  ores  treated  in  Belgium  were 
notably  leady.  France  also  derived  part  of  its  production  from  zinc 
residues,  but  obtained  most  of  its  leaa  from  Spam. 

Spain  has  the  lai^est  mine  resources  of  lead  in  Europe.  The  mines 
are  mostly  home  controlled,  but  English  interests  account  for  about 
J5.000  tons  annually,  and  French  and  Belgian  interests  each  control 
an  even  greater  supply.  In  1916  there  were  15  reduction  works  in 
"^pain,  employing  3,580  laborers  and  producing  165,700  tons  of  metal. 
Lead  is  exported  from  Spain  in  the  form  of  ore,  bullion,  and  as  desil- 
verized lead.  The  output  of  market  (desilverized)  lead  is  not  much 
£:reater  than  the  domestic  consumption.  Due  largely  to  decreased 
European  consumption,  several  thousand  tons  of  lead  were  export- 
ed during  the  first  half  of  1921  direct  from  Spain  to  the  United 
States.     Most  of  the  bullion  is  desilvered  in  Great  Britain. 

Great  Britain  controls  the  entire  Greek  output  (which  comes  from 
the  ancient  mines  of  Laurium)  through  long-term  desilverizing  and 
marketing  contracts.     England  will  probably  become  an  even  more 
important  producer  of  the  metal  after  the  war.     Considerable  addi- 
tions have  been  made  to  the  smelting  capacity  for  the  treatment  of 
both  foreign  and  domestic  ores.     London  has  always  been  the  chief 
>ad  market  of  the  world.     Its  position  in  Europe  has  been  still  further 
strengthened  by  the  removal  of  German  markets  as  a  world  factor. 
During  the  war  period — the  only  time  when  American  lead  was  an 
important  factor  in  the  European  market — the  lead  exported  from 
the  United  States  was  rather  supplementary  to  than  competitive  with 
that  controlled  by  Great  Britain.     In  the  postwar  period  the  United 
States  is  not  likely  to  be  a  serious  competitor  in  the  European  field 
vhich  therefore  should  be  largely  British  controlled. 

The  most  important  foreign  factor  in  the  domestic  lead-smelting 
industry  is  Mexican  lead.  A  large  part  of  the  lead  ore  produced  in 
Mexico  is  smelted  in  that  country  and  comes  to  the  United  States  in 
the  form  of  base  bullion.  Appreciable  amounts  of  ore,  however,  are 
also  imported.  The  amount  of  Mexican  lead  treated  in  United  States 
vorks  normally  amounts  to  about  25  per  cent  of  the  domestic  output. 
Almost  all  of  it  is  smelted  or  refined  m  bond  and  exported.  Most  of 
it  always,  and  all  of  it  since  the  early  part  of  1918,  has  gone  to  Great 
Britain. 

u  On  tiM  oUmt  hwid,  the  imall  iliio  oonttnt  of  iMd  ont  If  kit  in  th*  wntlttng  prooen. 
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Most  of  the  base  bullion  imported  in  bond  from  Mexico  is  smelted 
in  American-owned  works.  Political  distm'bances  in  late  years  have 
been  a  serious  handicaf)  to  production.  These  had  been  more  or  less 
adjusted  in  1918,  and  just  before  the  armistice  was  signed  Mexican 
production  was  at  almost  its  old-time  rate  of  130,000  tons  annually. 
But  after  the  signing  of  the  armistice  the  large  stocks  accumulated  by 
the  various  Governments  influenced  the  producers  (American)  im 
Mexico  to  restrict  their  production  in  common  with  the  producers  in 
the  United  States.  With  the  dissipation  of  these  stocKs,  Mexican 
mining  revived. 

Canada  is  not  quite  self-supporting  and  gets  a  httle  lead  from  the 
United  States  and  more  from  England.  A  small  amount  of  ore 
crosses  the  British  Columbia  border  from  neighboring  mines  in 
Washington,  consigned  to  the  smeltery  (the  only  important  one  in 
the  Dominion)  at  Trail,  British  Columbia.  Sporadic  shipments  of 
ore  and  buUion  come  to  the  United  States  for  smelting  and  refining  in 
bond  from  Canada. 

IMPORTS. 

General  imports. — On  account  of  the  privilege  of  bonded  smelting 
and  refining  the  general  imports  of  lead  are  a  much  better  index  of 
the  foreign  trade  in  this  metal  than  are  the  imports  for  consumption. 
The  latter  rarelv  amount  to  over  20  per  cent  of  the  total  lead  im- 
ported.  The  remainder  is  treated  in  bonded  works  and  exported 
without  payment  of  duty. 

Of  the  various  forms  in  which  lead  is  imported  (see  auxiliary  file 
for  detailed  classification)  the  most  important  is  base  buUion.  The 
maximum  importation  of  pigs,  bars,  etc.,  was  in  the  fiscal  year  191S, 
when  over  19,000,000  pounds  were  imported.  This  figure  compares 
with  150,000,000  pounds  of  lead  contained  in  base  biillion  imported 
in  the  same  period.  Comparing  these  statistics  again  with  those  for 
1913  and  1914,  when  only  a  few  hundred  thousand  pounds  were 
imported,  an  enormous  fluctuation  in  the  imports  of  both  classes  of 
the  metal  is  shown.  This  fluctuation  is  due,  however,  largely  to 
political  conditions  in  Mexico. 

Mexico  is  the  only  important  country  of  origin  of  both  classes  of 
imports.  The  importations  from  all  other  countries  are  small  in 
amount  and,  with  the  possible  exception  of  Canada,  sporadic.  Mexi- 
can lead  is  refined  in  bond  and  largely  shipped  to  Great  Britain. 

Imports  for  consumption, — The  imports  for  consumption  statistics 
of  lead  bullion  since  July  1,  1915,  have  been  divided  into  two  classes. 
The  first  class  includes  the  regular  imports  for  consumption  on  which 
duty  has  been  paid.  The  second  class  consists  of  the  bullion  refined 
in  bonded  works  and  admitted  free  of  duty  (provided  the  metal  is 
ultimately  exported)  imder  Section  IV,  N  1,  of  the  tariff  act  of  1913. 
This  latter  classification  was  made  necessary  by  the  inclusion  of  such 
metal  among  domestic  exports. 

Revenue, — On  account  of  the  large  amount  of  drawback  paid  on 
the  foreign  lead  content  of  lead  articles  exported  from  the  United 
States  the  duties  collected  on  the  imports  for  consumption  as  shown 
in  statistical  tables  give  httle  indication  of  the  net  revenue  accruing 
to  the  Government  from  duties  collected  on  lead  metal.  The  follow- 
ing table  is  therefore  presented  to  show  this  revenue:^' 

u  This  table  ftlio  shows  the  net  oonsumptioD  of  foreign  lead  In  the  United  Statee^ 
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Combined  imfporialioffu  of  lead  bullion  and  lead  in  pigs,  hers,  etc. ,  duties  collected,  draw- 
back paidy  and  net  revenue  received,  1910-1918} 


Fl9eal7«ars. 

1 

Qeneral 

imports 

(tons).* 

Imports  for  consomp- 
tion.* 

Exports  under  draw- 
back. 

Net  Imports. 

Tons.^ 

Duties. 

Tons.* 

Drawback. 

Tons.* 

Revenue. 

sie 

07,096 
6^999 
80,782 
62,154 
18,648 
34,193 
29,899 
26.643 

13,139 

11,427 

12,636 

13,345 

7,389 

3,525 

9,564 

5:osi 

$573,0«7.44 
513,919.42 
548,502.42 
575,736.12 
207,518.00 

57,187.65 
174,329.40 
132,921.30 

80,555.50 

3,760 
9,795 
9,933 
11,903 
8,843 
5,357 
4,672 
2,456 
4,867 

$158,209.71 
412,057.18 
415,720.00 
480,732.32 
372,091.41 
134,053.35 
83,507.60 
51,441.99 
113,721.68 

9,379 

1,632 

2,703 

1,442 

M,445 

M,832 

4,892 

2,625 

•2,676 

$414,837.73 
101,862.24 
132,872.42 

m 

1.312 

ISi3 

95,003.80 

:9U 

1?15 

•  164,573.41 
'•76,865.70 

1516 

90,821.80 

1117 

81,479.31 

1115 

St.  329          2!  191 

33, 166. 18 

vr»,  vmv 

3  Dstft  compiled  from  Commerce  and  Navigation. 

'"Discrepancy"  between  amount  of  "General  imports"  and  sum  of  "Imports  for  consumption"  and 
-Exports"  is  made  up  of 'bonded  imports  and  errors  of  estimation  at  ports  of  entry. 
'  IiKdndfls  only  imports  on  wbich  duty  was  paid  and  not  those  for  bonded  smelung,  sec.  4,  N 1. 
*  Short  UxDSj  lead  conlent. 
»De&dt 

The  above  table  shows  clearly  that  the  net  revenue  coUected  on 
imports  of  lead  metal  is  not  very  gi-eat.  In  two  years  the  drawback 
paid  actually  exceeds  the  duties  collected,  due  to  overlap  from  pre- 
ivding  years.  The  following  average  annual  figures  for  the  period 
1910-1917  (eight  vears)  are  better  representative  of  actual  condi- 
tions than  those*  for  any  single  year,  since  the  effect  of  overlap  is 
minimized : 

Quantity  (tons). 

Average  yearly  general  imports 48, 419 

Avprage  yearly  imports  for  consumption  (duty  paid) 9, 513 

Average  yearly  exports  under  benent  of  arawoack 7, 090 

Average  yearly  net  consumption  of  foreign  metal *^  2, 424 

Average  yearly  revenue  (net) |84, 429. 77 

^  Only  5.01  per  cent  of  the  metal  imported  remains  in  the  United 
States,  and  the  duties  collected  and  kept  by  the  Government,  aver- 
aging, as  shown  above,  less  than  $85,000  annually,  form  but  a  small 
(almost  negligible)  fraction  of  the  total  value  of  the  importation. 
This  latter  was  valued  at  $2,685,379  annually,  and  was  nominally 
dutiable  at  25  per  cent  ad  valorem.  The  actual  revenue  ultimately 
iierived  from  it  was  only  a  little  over  3.1  per  cent  of  the  value. 


PRICES. 


Average  quotations  for  lead  in  the  St.  Louis,  New  York,  and  London 
inarkets  are  shown  for  the  years  since  1860  infra.  It  will  be  noted 
that  at  no  time  previous  to  1913-14  was  the  London  price  higher 
than  the  New  York  price.  For  a  brief  interval  before  tne  outbreak 
of  the  war,  the  American  market  was  absolutely  independent  and 
lead  was  sold  in  New  York  cheaper  than  anywhere  else  m  the  world. 
Ordinarily,  however,  the  New  i  ork  price  has  been  higher  than  the 
I^ndon  price,  but  by  an  amoimt  less  than  the  duty  plus  freight, 
^or  10  years  before  the  war  the  New  York  price  averaged  IJ  cents, 
P^r  pound  higher.  The  two  markets  were  therefore  mdependent, 
^d  the  American  price  w€is  kept  up  by  the  tariff,  with  a  resulting 
stimulation  of  the  aomestic  industry.     The  effect  of  the  lowered  rate 

'U  Awage  domestic  prodaetion  for  the  same  period,  486,750  tooB. 
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of  the  1913  act  has  not  been  shown,  due  to  the  abnormal  markets 
existing  just  prior  to  the  outbreak  of  the  war,  and  the  general  dis- 
turbance of  conditions  since  that  date.  Since  the  war  the  London 
and  New  York  markets  have  been  very  nearly  independent.  Accu- 
mulations of  stocks  both  here  and  abroad  had  a  depressuig  effect  for  a 
time,  but  due  to  the  protracted  strike  in  Australia  a  large  amount 
of  metal  (chiefly  of  Mexican  origin)  was  shipped  from  ftie  United 
States  to  England.  There  was  much  speculation  on  the  London 
metal  market  in  the  early  part  of  1920,  but  in  the  latter  part  of  the 
year  London  prices  fell  rapidly,  finally  dropping  below  the  ^\Liiierioan 
level,  which  also  had  fallen  to  only  a  little  above  the  prewar  price. 

TARIFF  HISTORY. 

Almost  since  the  organization  of  the  National  Government  there 
has  been  a  duty  on  lead,  and  generally  it  has  been  high.  The  lowest 
rate  was  15  per  cent  ad  valorem  (about  f  cent  per  poimd),  and  the 
highest  was  3  cents  per  pound  (about  100  per  cent). 

In  1894  the  tariff  on  lead  was  cut  from  2  cents  per  poimd  to  1  cent. 
There  followed  an  immediate  and  great  increase  in  importations  of 
all  kinds  of  lead.  The  imports  came  slowly  back  to  their  normally 
small  amount,  however,  after  two  years,  due  to  sagging  prices  in  this 
country  and  gradually  improving  prices  abroad.  The  act  of  July  24,. 
1897,  increased  the  duty  to  2 J  cents  per  poimd,  and  included  in  tlie 
same  paragraph  were  lead  dross  (which  had  been  classified  with  ore 
in  previous  acts),  lead  bullion  or  base  bullion  (which  had  hitherto 
received  no  special  mention  in  the  tariff),  and  old  lead  scrap.  The 
duty  on  sheet  was  raised  to  2.5  cents  per  pound,  and  at  the  same 
time  the  tariff  situation  on  ores,  that  haa  formerly  caused  nnuch 
misunderstanding,  began  to  be  cleared  up.  The  duty  on  the  lead 
content  of  ore  was  also  increased.  The  act  of  August  5,  1909,  reaf- 
firmed the  same  duties  on  lead  ores,  bullion,  etc.,  but  reduced  the 
duty  on  the  sheet  lead  and  other  manufactures  to  2f  cents  per  pound. 

The  act  of  October  3,  1913,  grouped  all  lead  commodities — except 
ores,  but  including  bullion,  sheet  lead,  and  manufactures  of  various 
kinds — in  the  same  paragraph  (No.  153)  as  before,  but  imposed  a 
uniform  ad  valorem  rate  of  25  per  cent. 

COMPETITIVE  CONDITIONS. 

The  art  of  smelting  is  as  far  advanced  in  the  United  States  as  in 
any  part  of  the  world,  and  the  industry  is  better  organized  than  in 
any  other  country.  In  spite  of  the  generally  high  wage  scale,  the 
cost  of  smelting  per  ton  of  charge  is  probably  as  low  as  it  is  anywhere 
in  the  world.  Careful  design  of  plants  and  efficient  management 
result  in  greater  effectiveness  of  labor  and  plant  than  in  most  other 
countries. 

There  is  no  question,  however,  that  lead  can  be  produced  more 
cheaply  in  Mexico,  Europe,  and  Australia  than  in  the  United  States.. 
The  superior  advantage  of  these  coiuitries  lies  not  so  much  in  the 
cheaper  labor,  but  in  Sie  cheaper  ore  supply  **  and  a  generally  higher 
grade  of  ore.  Foreign  railway  hauls  are  also  shorter  on  the  average 
than  the  great  distances  that  most  of  the  American  product  must 

"  The  relative  cheapness  of  foreign  lead  ore  is  not  due  merely  to  lower  wage  scales  but  rather  to  the 
larger  and  richer  deposits  that  can  oe  more  cheaply  mined. 
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traverse  from  the  western  mines  to  the  Eastern  States  where  it  is 

•msumed.  Wliile  the  rates  per  ton-mile  are  generally  lower  in  this 
.ouiitry,  these  long  hauls  result  in  higher  ag^gate  ifreights.  It  is 
V-oause  of  the  low  grade  and  the  high  cost  oi  its  ore,  therefore,  that 
'I'.i'  American  smelter  is  handicapped.  Given  an  ample  supply  of 
.^;'h-CTade,  relatively  cheap  ore  or  bullion  he  can  smelt  it,  renne  it, 
rul  jnace  it  on  the  Sluropean  mitrket  as  cheaply  as  any  othejr  smelter 
ji  the  world.  Even  when  the  price  of  lead  in  New  York  was  2  cents 
[t^r  nouiid,  or  more,  higher  than  the  London  price  of  the  metal,  the 
^melting-in-bond  business  on  Mexican  ore  and  bullion,  smelted  and 
vfmed  in  this  country  and  then  shipped  to  Great  Britain,  was  one 
"i  the  most  lucrative  phases  of  the  domestic  lead-smelting  busmoss.^^ 

The  duty  on  the  metal  is  therefore  compensatory.  It  has  indis- 
jjutably  raised  the  price  of  the  metal  to  the  consumer,  but  has  greatly 
simulated  the  domestic  production,  especially  at  the  period  when 
ilie  latter  began  to  be  obtained  largely  from  low-grade  ores.  With- 
out such  tariff  protection  the  production  of  ore  and  metal  would 
undoubtedly  have  been  seriously  checked  at  certain  periods  of 
•I^'pressioii. 

lu  late  years,  disregarding  the  temporarily  large  accumulation  of 
stocks  following  the  signing  of  the  armistice,  there  has  been  little 
^u^plus  of  lead  in  any  of  the  producing  countries.  A  similar  condi- 
tion may  be  expected  to  continue.  Ihere  are  no  longer  any  large 
and  cheap  supplies  of  lead  which  can  be  drawn  on  for  heavier  output 
Hither  in  this  country  or  abroad.  The  Mexican  mines  can  be  expected 
U)  increase  their  production  to  some  extent  with  a  stable  government 
established,  but  in  most  other  countries  the  mines  are  worked  very 
close  to  the  economic  limit.  The  steadily  rising  prices  of  the  metal 
all  over  the  world  add  strength  to  this  statement,  and  the  surveys 
made  during  the  war  period  have  tended  to  further  confirm  this 
conclusion,  which  had  Ibeen  generally  recognized  for  several  years. 
la  1920  the  lead  market  fell  rapidly,  but  this  is  perhaps  attributed 
to  markedly  curtailed  consumption,  as  the  result  of  decreased  pur- 
chasing power  in  the  various  large  consuming  countries. 

On  the  other  hand,  the  consumption  of  lead  has  increased  rapidly 
in  recent  years.  This  increase  has  been  most  marked  in  the  Far 
East.  Japan  especially  has  become  a  very  large  consumer  of  the 
metal.  This  means  an  increasing  diversion  of  Australian  metal  from 
tho  European  market  (and  potentially  from  the  American  market). 
American  lead  is  also  being  exported  to  the  Far  East  in  much  larger 
iraounts,  and  it  is  believed  that  this  is  not  solely  a  war  condition, 
Hut  rather  an  indication  that  North  America  is  again  becoming  an 
imiK)rtant  factor  in  the  world  supply  of  the  metal,  ciue  to  the  gradual 
f'xhaustion  of  foreign  deposits  and  increased  consumption. 

SPECIAL  FEATURES  OF  THE  TARIFF  PROBLEM. 

In  any  treatment  of  the  subject  of  lead  smelting  reference  must  be 
inade  to  the  great  industrial  and  economic  importance  of  the  by- 
J>rv>tlucts  of  the  smelting  operation.  Aside  from  the  ordinary  lead 
i'^^aring  products  (e.  g.,  antimonial  lead,  litharge,  and  other  oxides, 

-  A  letter  from  the  American  Smelting  &  Refining  Co.  to  the  Tariff  Commission  states  that  smelter 
'  -'(^  are  independent  of  the  price  of  the  metal,  because  ore  is  paid  for  on  the  basis  of  the  market  price  for 
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pigments,  etc.),  gold,  silver,  copper,  zinc,  and  other  metals  are  related 
and  important  by-products. 

A  very  large  percentage  of  the  silver  recovered  in  the  United  StatoB 
and  in  the  world  at  large  is  recovered  hi  the  refining  of  lead  bullion. 
Smelting  with  lead  ore  is  the  most  economical  method  of  extracting 
the  values  from  a  large  variety  of  ores  valuable  chiefly  for  their 
precious,  metal  content.  Any  curtailment  in  the  lead-smelting  in- 
dustry is  accompanied  by  a  real  shortage  in  facilities  for  the  recovery 
of  precious  metals. 

The  interrelation  with  the  zuic  industry  more  directly  touches  the 
matter  of  ore.  Suffice  it  to  say  that  the  ores  of  these  two  metab 
must  bo  considered  together,  and  since  in  both  cases  the  duty  on 
these  metals  is  largely  to  compensate  for  the  duties  on  the  ores  the 
relation  between  the  metals  themselves  must  also  be  recognized  . 

Primary  lead  smelted  or  refined  in  the  United  States  from  domestic  ore — Production  in 

United  States— States. 

[From  United  States  OeoloKical  Survey.] 


States. 


Arizona 

California... 

Colorado 

Idaho 

Kansas 

Missouri 

Montana 

Nevada 

New  Mexico. 
Oklahoma... 

Utah 

Wisconsin... 
Zinc  residues 
AU  other.... 

Total.. 


1910 


Quantity. 


1911 


Quantity. 


yrttonn. 

Short  tons. 

948 

3,428 

1,207 

615 

38,542 

30,442 

109,951 

117,335 

1,308 

2,522 

161,659 

182,203 

1.943 

2,484 

2,246 

1,082 

1,890 

1,371 

1,805 

1,925 

60,605 

54,933 

3,909 

3,966 

2,237 

1,987 

961 

1,570 

389,211 


405,863 


1912 

1913 

1914 

1916 

Quantity. 

Quantity. 

Quantitv. 

Quantity. 

Short  tons. 

Short  tons. 

Short  tons. 

Short  fofut. 

3,891 

4,901 

5,601 

6,953 

811 

3,291 

3,698 

5,606 

.17,089 

42,840 

41,198 

32,352 

127,780 

137,802 

177,827 

160,680 

1,937 

1,504 

1.043 

],aao 

162,610 

152,430 

194,275 

195,634 

2,517 

3,256 

4,386 

4,858 

5,699 

6,142 

5,996 

7,664 

2,511 

1,821 

741 

2,157 

2,500 

3,214 

3,916 

4,346 

60,664 

71,069 

88,976 

106,105 

3,301 

2,639 

1,819 

2,632 

3,131 

3,765 

4,125 

4,562 

1,004 

1,753 

881 

2,148 

415,395 

436,430 

534,482 

537,012 

Primary  lead  smelted  or  refined  in  the  United  States  from  domestic  ore ' — Production  in 

UniUd  States— States. 

fFrom  United  States  Geological  Survey.] 


1916 


States. 


Alaska 

Arltona 

Arkansas 

CaUfomia 

Colorado 

Idaho 

lUinois 

Kansas 

MLhsoiuI 

Montana 

Nevada 

New  Mexico 

Oklahoma 

Utah 

Virginia 

Washington*... 

Wisconsin 

Zinc  residues . . . 
All  other  States. 


Quantity. 


Short  tons. 

659 

15,328 

170 

3,633 

33,046 

170,059 

670 

1,737 

218,253 

4,961 

1I,&S8 

.3,290 

10,969 

111,789 

740 

217 

3,121 

5.478 

243 


1917 


Value. 


Short  tons. 

884 

7,456 

300 

11,471 

29,327 

174,045 

867 

2,663 

218, 197 

5,933 

12,334 

3,428 

19,646 

82,061 

147 

929 

2,930 

C.489 

258  I 


1918  > 


Quantity. 


Short  torn. 
563 
6,500 


7,328 

32,150 

150,137 

lp2Q0 

3,500 

195,000 

17.500 

10.300 

4,628 

42,500 

81,000 

700 

2,8t)0 

4,600 


2,134 


Total 


596,221  i        579,385 


562,637 


I  Apportioned  according  to  source  of  ore. 

<  In  addition  2,001  tons  oflead  were  smelted  in  Canada  from  ores  from  WashinRt<m  in  1916. 

*  Ore  production  data. 
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Primanf  lead  smelted  or  refined  in  the  United  States  from  foreign  ore — Production  in 

United  States — States  and  cities, 

[From  United  States  Geological  Survey.] 


:-AiitrMS  of  origin. 

1910 

1911 

1912 

1913 

1914 

1915 

1 

1916 

1917 

Quantity.  Quantity. 

1 

1 
Quantity.  Quantity. 

1 

1 

Quantity. 

Quantity. 

Quantity. 

Quantity 

•^•ai 

3,310 
25 

1 

582 
122 

1,774 
29 

5,976 
16 

2,942 
2 

328 
1,231 
1,072 

1,917 

11,508 

2,366 

151 

1,738> 
1,100 

;jd»« 

1,174 

i.v\»i 

6,750^ 

Ttral  Ameriem  >. . . . 

3 

11,704 

76,805 

2,996 

28 

7,333 

84,220 

2,677 

1 

5,437 

33,173 

2,829 

275 

140 

H'ttkcoi 

7,407 

76,805 

2,332 

4,512 

37,350 

2,617 

2,386 

21,689 

1,821 

7,607 

39,506- 

1,533 

189 

Vtifo* 

^cth  America  1 

•  '..frtqnigjn 

27 

22 

30 

102 

488 

\i:c'd»r..T 

236 

3,804 



Total 

94,870 

94,984 

88,377 

50,582 

29,328 

43,029 

18,906 

62,31ft 

1 

1  Short  tons:  produced  from  ore.  '  Short  tons;  produced  from  base  bullion. 

Lead— Production  in  principal  foreign  courUries. 
[From  United  States  Geological  Sun-ey.] 


•jantries  of  origin  of  ore. 


^'rtlia 

-  ^ria-Hungary 
nam 

*   4lA 

l-<* 

•J1»0J 

--I  Britain 

*«^ 

1" 

•'aTi 

t.-H) 

-lA 

-lec 

r^*v  >.\sia) 

'   oiher 

Total 


1910 


Quantity. 


Short  tons. 

108,907 

19,290 

44,864 

16,535 

22,266 

174,604 

32,628 

18,519 

15,083 

3,858 

133,048 

1,32;3 

211,531 

441 

17,306 


835,102 


1911 


1912 


1913 


Quantity.  '  Quantity.     Quantity. 


Short  tons. 

109,780 

21,605 

48,832 

11,795 

26,014 

181,218 

28,660 

15,763 

18,408 

4,630 

137,347 

1,102 

193,013 

1,213 

13,668 

22,597 


835,653 


Short  tojis. 

118,387 

23,589 

56,438 

17,968 

34,282 

194,666 

32,187 

15,983 

23,699 

4,960 

132,276 

1,102 

216,799 

1,433 

13,779 

13, 448 


889,996 


Short  tons. 
127,867 
26,565 
55,997 
18,849 
30,864 
199,627 
33,620 
20,282 
23,920 

3,968 
68,343 

1,102 
223,767 

1,653 
15,322 

6,834 


858,580 


1914 


Quantity. 


Short  tons. 


16,487 


19,684 

20,864 

20,464 

4,563 


1,396 


1915 


Quantity. 


Short  toru. 


21,009 


15,767 

11,595 

21,812 

4,764 


190,000 
1,918 


Lead  bullion  and  base  bullion — Imports  by  countries  (fiscal  years). 


Imported  from— 

1910 

1911 

1912 

Quantity 
(gross 
weight).! 

Value. 

1 
Quantity.! 

Value. 

Quantity.! 

Value. 

<«uoo 

Pound*. 

125,480,802 

13,995 
2,531 

$2,352,575 

^2 
95 

Pounds. 
1  133,167,714 
\  130,647,121 

}f2,672,885 

Pounds. 
/  164,248,927 
\  158,806,145 

}  83,331,590 

i.kls 

-:«!  Kiogdom. 

TotaL 

125,506,338 

2,352,922 

/  133,167,714 
\  130,647,121 

1  2, 672, 885 

/  164,248,927 
\  158,806,145 

}    3,331,590 

!  Net  weight  not  stated  in  1910,  other  years  gross  and  net  weights. 
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Lead  bullion  and  base  bullion — Imports  by  countries  {fiscal  years) — Continued. 


Imported  from— 


Mexico 

Canada 

United  Kingdom. 

Chile 

Peru 


Total. 


1913 


1914 


1915 


Quantity.* 


Pound*. 

127,179,953 

123,946,595 

150 

50 

58,602 

23,868 


/  127,238,705 
\  123,970,513 


Value.     I   Quantity. i 

I 


'      Pounds. 
(2,938,343  {    «;»g;|« 

2    

716  ' 


/     2,692,404 
i\     2,873, 


030 


}  2,940,061   {    37,795, 


279 

518 


Value.     ;   Quantity.' 


Pounds. 

\%\  \V^  W3  '/    69,066,416 
|W,  155,673   j    67,610,622 


Value. 


I       91,994 


'{ 


70,155 
66,365 


\  1  247  567   /    ft9.136,571 
/  i""'»«»'   \    67,576,987 


}  f  2, 129, 


425 


} 


1,9261 


}    2,131, 


351 


Imported  from— 


Mexico 

Canada 

United  Kingdom. 
Chile 


1916 


1917 


1918 


Quantity.*   I     Value. 


Quantity.*  I     Value.     ,    Quantity.*   i      Value. 


Poundi. 

56,108,360  l\«2  34oa2fl 
54,401,946   /•^»^9,6^ 

5,810  \  iQg 

5,610  i/  ^^ 


Pounds.     ' 
.I7'nfi7'7n7  1^12,438,494 


37,067,707 
7.078,752  , 
6,830,406  ; 


498,545 


Pound*.     , 
154,696,629 
145,821,369  ,, 
2,712,515   * 
2,699,561 
67,373 
56,480 


S8, 477, 501 

181, 28t? 

4,035 


Peru 

Salvador. 
All  other. 


150,373  l\ 
142,397   / 

15,680 

14,311 


} 


4  959  '/  128.873   \  -  013   /  284,797   1  ,7  -j. 

4,tf5»   I  117,410,/  ^»»"  |\         263,792  |/  ^'''^ 

572    1 1 

r         141,741   \         7  210  /         748,332  \  ^  ^^ 
A       «137,66ll/         '.^1"  \       « 734, 154  I;  '**''** 


Total. 


{  S:gJ:^}2.3«.3«'{  15;?S:^;}^.<«o.i<«.{ltS;i^:SS,}  «."9,55, 


*  Gross  and  net  weights.  >  From  Dutch  East  Indies. 

Lead  bullion  and  base  bullion — Imports  by  countries  {calendar  years). 


1918 


Imported  from— 


Pounds. 

Mexico  '  7  152,874,965 

**®^°° \  146,786,054 

r^nnnHft  /      2, 827, 666 

67,373 
56,480 
Paiii  )  39,999 

^®™ |\  37,079 

Dutch  East  Indies 


United  Kingdom. 


4,035 
1,860 


1919 


Quantity.* 


Pounds. 

L««  ORi  i-^s  '/  114,273,215 
^»8,061,4o8  il  iio;998;s78 

172,926 


804.355 
788,200 


Total  /  155.810,003   \  o  040 

^°^** \  149,663,889   /  ^'^*"' 


.279 


239,590 
237,440 


/  115,317, 
\  112,024, 


,160 
518 


Value. 


}  $4,614,497 
}  27.92. 


7.125 


\    4,649,54: 


*  Gross  and  net  weights. 
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Leadf  pigtf  bar^^  and  old — Imports  by  countries  (fiscal  years). 


loported  froiD— ' 

1910 

1911 

1912 

QiianUty. 

Value. 

Quantity. 

Value. 

Quantity.  • 

Value. 

'wfL?v 

Poawndt, 

8,085,211 
88,728 

246,076 
66,299 

199,962 

$259,^6 
3,274 
1,873 
1,847 
5,091 

Pound*. 

4,716,176 

25,158 

137,913 

110,484 

242,940 

$142,158 
1,783 
4,040 
3,375 
7,273 

Pound*. 

2,358,163 

91,441 

112,000 

55,258 

$89,220 

''JLlA^ 

3,472 

ted  Kingdom 

•'„3 ... 

3,588 

1   fiS7 

thw 

140, 528                4J  819 

Total 

8,686.276 

271,931 

5,231,671 

158;  629 

2, 757, 390            102. 756 

Imported  from—  * 

1913 

1914 

1915 

K^uantity. 

Value. 

Quantity. 

Pound*. 
11,940 

58,479 
136,431 

Value. 

Quantity. 

Value. 

* 
jiiTkO 

Pound*. 

675 

36,863 

222,921 

55,188 

22,066 

$15 
1,259 
8,526 
1,570 
1,224 

$752 
1,707 
4,994 

Pound*. 
603,554 
43,126 
4,493 

$24,140 
1.427 

«-.  ida 

-•.ed  Kingdom 

'v    JUJ. ................ 

199 

ALoUier 

29,841 

1,549 

68,546 

2,128 

Total 

337,703 

12,594 

236,691 

9,002 

809,719 

27,894 

Imported  from— 


1916 


Quantity. 


Pound*. 

K«ico 4,800,044 

>':*la I  252,867 

CuiedKuigdom 3,360 

-'•"^ 

AJoiher 177,076 

Total 5,233,337 


Value. 


$363,317 

7,254 

119 


6,975 


377,665 


1917 


Quantity.    .     Value. 


Pound*. 

8,214,987 
329,758 
109, 101 


$503,064 

10,996 

5,940 


478,304 


20,668 


9, 132, 150 


540,668 


1918 


Quantity.         Value. 


Pottfidf. 
13,963,118 
4,993,982 


$810,449 
320,488 


125,822 


7,820 


19,082,922  >   1,138,757 


Lead^  pigs,  bars,  and  old — Imports  by  countries  {calendar  years). 


Imported  from— 

1918 

1919 

Pounds. 

5,410,245 

4,985,959 

84,327 

Value. 

Pounds. 

Value. 

^\ko, 

$320,200 

320,879 

4,202 

10,105,080 
62,584 
47,  («3 

$414,283 
1,199 

'  iaa4a 

AJ  other 

1,644 

ToUl 

10,480,531 

645,281 

10,214,753 

417, 120 

Lead;  base  bullion — Imports /or  consumption — Revenue. 


Flxalyear. 

Bate  of  duty. 

Quantity. 

Value. 

Dutv        Value  per 
«oiui»L        unit  of 
collected,     quantity. 

Actualand 

computed 

ad  valorem 

rate. 

I*:.. 

2ioenta  per  pound. 

Pound*. 

455,543 
4,544,830 

$13,770 
106,281 

$9,680.30 
96,577.63 

$0.03 
.023 

Percent. 

70.30 

i« 'II.IIII*! 

9a  87 

~~ 

48  XABIFF  IKFOR1£AT10N  8UBVSTS. 

Lead,  imllwn  or  batt  Indlvm—ImpfnU /or  amsumption—ltevtmu 


WW 

endaryean: 

2 

do 

191B 

1S30 

::::£::;;;;:;;:; 

129.779.  IS 
tS.OW.M 

49,347.75 

17,332,983.00 
3,025,215.00 
3, 792,312.  Onl 
4,5!6,oaj.Otl; 
4,382,300.00 

M8, 428.00 
322,12^00 

151,607.00 
51,934.50 
80,555.50 

Si;  796:  moo! 

180,070.00 
1,130,937.00 

46,017.50 

uoltot 
qiuntity. 


Actual  audi 
MtTrntorem 


1 1910  and  alter,  pounda,  gross  welEht;  poundi,  lead  conlflnts. 

•  JuLv  1  to  Oct.  3, 1913,  under  si-l  of  1909. 

)  Oct.  4, 191S,  to  June  JO,  I9H,  under  act  of  leis. 

•  No  gross  woight  given. 

Ltad/cB-  tmelting  or  refining  in  bonded  xoorksjor  export  (Sec.  IV,  NI),  bvUion  o 
ballirm — Imports  for  coraimiptum — limtnue. 


1      Rateoldut)'. 

Qumttty.' 

Value. 

Dnty 

quwitilj. 

rate. 

Ftacl,™:                                                    r™^-- 

i  — 

.      2,536,(»9 

10.037 
.062 

.051. 

Perctiu. 

1      1  3SJ568 
\    15  014;525 
\    33,4M,401 

Cilendarj-ean: 

VIS'  i^is: 

'     ' 

'  Gron  weight,  pounds;  lead  contenta,  pnunds.  '  No  grosa  weight  givan. 

Lead,  pigt  and  bari,  bullion,  molten  and  old  re/iae  Uad,  run  into  blodt-and  6ar»,  and- 
old  tcrap  Uad  jU  only  to  be  Temanujaclwed,  and  droit — Im-portt  for  atnnanption — 
Revenue. 


Fiscal  year. 

Bate  of  duly. 

Quantity. 

Value. 

.is. 

quanUty. 

rate. 

ij  cents  per  pound 
21  cent!  par  pound. 

6,484.739 

"■S:S 

1I«,550.6B 

ta043 
.039 

Pa  am. 

la 

»!! 

>  Kadptoolty  tiMty  witb  Cuba. 


TARIFF  INFORMATION  SURVEYS. 


49 


Itod.  pigs  and  bars,  old  refuse  lead  run  into  blocks  and  bars^  old  scrap  lead  fit  only  to  be 
^'sraniifaciwred,  lead  dross j  and  lead  in  any  Jorm  (N.  S.  P.  F.) — Imports  for  consump- 
twn^Revenue. 


Rate  of  duty. 


Quantity. 


..i I  year—  I      PouruH, 

'W 2 J  cent  per  pound . I  8, 378,  :U4. 00 

l>il ; do 5,92S,fm.l2 

:*li ' do 5,772,563  00 

1-^r. do 6,905,i;2fi  (K) 


1  -iJ ' . 


1>14J. 


2|  cents  per  pound 
less  20  per  cent. 
2|  cents  per  pound 
'  25  per  cent  lead 
I     contents. 

W14 « !  Free,  Section  IV, 

J  5. 

1915 25  per  cent  lead 

contents. 

1915' I  25  per  cent  lead 

,      contents  le:ss  20 
per  cent. 

1?16 25  per  cent  lead 

contents. 

WW 25  pe-  cent  lead 

contents  less  20 
percent. 
25  per  rent  lead 

contents. 
25  per  cent  lead  \ 
contents  less  20 
per  cent. 
25  per  cent  lead 

contents. 
25  per  cent  lead 
contents  less  20 
per  cent. 
Free 


1917. 

19171 


ms. 


»w» 

CLi'iKlar  year — 
IvH 


191» » . 


iny. . 


1920-. 


634.00 

448,336.00 
704,055  00 

156,813.00 

950,509.00 

1,400.00 

1,791,726.00 
3,163.00 

6,368,586.00 
603.00 

330,936.00 
5,925.00 

6,428.09 


25  per  cent  lead  ,  1,128,470.00 

contents. 
25  per  cent  lead 

contents  less  20 

yercent. 

Free 

25  per  cent  lead  !  10, 174, 115. 00 

contents.  i 

do 68,899,513.00 

Free 2,440.00  1 


2,312.00 
11,168.00 


S2<)9,245.00 

1S2,400.00 

176,318.00 

117,830.00 

8.00 

12,186.00 
12,806.00 

11,315.00 

31,258.00 

127.00 

90,788.00 
127.00 

323,932.00 
19.00 

15,918.00 
237.00 

402.00 

55,904.00 

92.00 


698.00 
415,094.00 

3,887,801.00 
120.00 


Duty 
collected. 


1178,039.20 

125,084.16 

122,666.97 

146,733.94 

10.78 

9,527.16 
3, 201. 50 


I 


7,814.50 
25.40 

22,697.00 
25.40 

80.9S3.00 
3.80 

3,979.50 
47.40 


103,773.50 
971,950.25 


Value  per    ^!?*\?i^ 
quantity,    ad^aorem 


rate. 


SO.  032 
.031 
.031 
.021 
.013 


.051 
.032 

.046 
.040 

,063 

,049 

039 


,062 
048 


Per  cent. 
66.13 
69.07 
69.57 
99.26 
134. 75 


.027 
.018 

78.18 
25.00 

,072 

.033 

25.00 

.091 

20.00 

.051 

25.00 

.040 

20.00 

25.00 
20.00 

25.00 
20.00 


25.00 
20.00 


2r.00 


'  Kft'iprocity  treaty  with  Cuba. 

■  July  1,  to  Oct.  3, 1913,  under  act  of  1909. 

'  Oct.  4, 1914,  to  June  30, 1914,  under  act  of  1913. 


<  For  construction  and  equipment  of  vessels. 
» From  Virgin  Islands. 


Lead,  manufactures  of^ — Domestic  exports  (Jiscal  years). 


Exported  to— 


'  xlKinffdom. 
/'many 

J^^-Jv-rJandJi 

'-•Ida 


' '  t). , . 
•  .-a 


Total. 


481.333 


1910 

1911 

1912 

1913 

1911 

150,371 

169,506 

138,148 

148,567 

S566,107 

2,203 

4.422 

2,994 

7,134 

■6S9, 3!  4 

1, 131 

9,42r» 

166 

.321 

349,508 

2,847 

2,357 

1,643 

1,122 

161,902 

73,325 

187,  aw 

156, 1.S7 

166,542 

429,711 

19,755 

17,970 

32,500 

33.541 

57,032 

89.794 

124,009 

60,401 

rjd,  f^m 

34,914 

47,766 

45.660 

60,616 

64,S39 

7S,  143 

7,53S 

H941 

9,060  i 

10,006 

128,628 

5,849 

4,146 

5,4;:6  , 

4,315 

967 

ISO.  754 

210, 484 

259,  'Mi 

196,318 

413,981 

1  Includes  pigs,  bars,  plates,  and  old  until  July  1,  1915. 


1915 


9295.061 

312 

2,.5:«) 

238 

172,218 

32,  KM 

29.696  ' 

77,778 

36,155 

16. 478 

454, 572 

?29.<?60  626,371  589,521       2,610,207  1       1,117,875 
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Lead,  pigs,  bars,  plates,  and  old^  (produced  from  domestic  ore) — Domestic  exports  (Jisoal 

years). 


Exported  to— 


Canada 

Japan 

Russia 

United  Kingdom. 

France 

China 

Nethorlands 

Sweden 

Denmark 

AUothor 


1915 


1916 


Pounds. 


Value. 


Pounds. 


Value. 


20,515,809         $S.''i6,107 


9, 1(M,  194 
27, 772,340 
85.727,697 
17.17I,2>8 

r..««,2o:< 

5,393,343 


38l.5.-?7 
1,123,951 
3,457,441 
79n,0'.0 
210,272 
212,765 


930, 3S0 
21,402,969 


34,417 
HK).061 


53.092, 

28,S90, 

23,  OW, 

21,204, 

2,017, 

4,9:«1, 

3.590. 

4,201. 

3,4l.f). 

11.464, 


K7K 

6n 

312 
GM  j 
143  I 
5J5  I 
2i'0  ! 
297 
6S> 
227 


$3,046,991 

1,7M4,196 

1,:«)7,046 

1,201,413 

111,336 

313, 197 

230,  MJl 

291,013 

23.^461 

66S,i4M 


Total I     193,024,221       7,926,604       l.i3,041,629  ;    9,190,302 


1917 


Pounds. 


92,6•«,9*^ 
7,194,619 

3b,:i59,495 

5,3X3,759 

671.969 

1,  112. 147 

2.  lOS,  1S5 
1.942,627 
2,029,122 
7.HS7.51H 


Value. 


159,673.425 


f7,OI4,2HS 

327,61S 
40,318 
in,XI9 
158,661. 
153,175 
156,40ft 
614,044 


11,721,920 


1918 


Exported  to— 


Pounds. 


Value. 


(.'anadn 

Japan 

Russia 

United  Kingrlom. 
France 


CWna 

Netherlands. 
Denmark . . . 
Italy. 


Arirentiua. 

Braril 

Chile 

Uniguav.. 
All  other.. 


Total 129,954,274 


io,7:is,o<*i 

8845,804 

4,9M),275 

963,904 

13,096,v24 

l.l»4.2:f6 

J<2.-276.417 

6..'H),84a 

1,6<W,.*«9 

125,579 

320,169 

73, 7M 

224.120 

2D.79t 

2. 620,  KOI 

235, 88» 

.3.S81,616 

390.026 

2,995,995 

257.794 

2,69S,4<H 

221,467 

1,105,090 

99,853 

1,23:<,515 

110,358 

2,170,158 

315,419 

129,954,274 

10,390,989 

>  Included  in  "Lead,  manufactures  of,  all  ether,"  prior  to  1915. 

Lead,  pigs,  bars,  plates,  and  old  (produced  from  domestic  ore) — Domestic  exports  (calendar 

years). 


Exported  to— 


Canada 

Japan 

Ru<sia 

United  Knigdom. 

France 

Chnia 

Netherlands 

Sweden 

Denmark 

Italy 

Argentina 

Hrar.il 

Chile 

I'nipiav 

.Ml  other 


11. 179. 8 '1 

8,761.:r^9 

5W.  7:^3 

52,:J70.510 

^-J.  40(» 

309,  ;«o 


fR  8.471 

f)29.ti8 

.•50.910 

3,5fll.2fi2 

2,400 

21,428 


911.660 

27,a'»l 

2.924.617 

l,5n,:<.'» 

2.70|,.V>4 

5U.243 

599. 744 

1,204.913 


rj,752 

2  \T<\ 

205.  »,W 

114,081 

2n,2:w 

41.402 

4:<.31t 

101,071 


Total 8;i,062,:!22       5.889.3SI 


1.314,736 

78:i,295 

9,100 

6,077.265 

4,416.172 
1,W,  80 
4i»2,J500 
1?.>,057 

2,254,676 

"i.'3?^,'9i4' 

l,240,.'v88 

2.W.616 

.511,114 

2,007.892 


21,019,605 


fai,846 
51,044 

365,666 

353.150 

9,343 

20,606 

14,494 

177,709 

81,583 

103,603 

31.757 

41,661 

144,999 


1,471,256 
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:'W.  pi^,  har$j  plaUs,  and  old^  (j)r(>ducei  from  foreign  ore) — DotmsHc  exports  (fiscal 

years). 


JxparU«d  to— 

1916 

1917 

1918 

Pounds. 

Valwe. 

Pounds. 

Value. 

Pounds. 

Value. 

-i  Kinetlom 

•aii : 

"-    ia 

■vj«ds.r: 

22,910,865 
9,646,888 
4,368,.%35 
4,146,617 
2,410,739 
2,«?2,546 
5,959,958 

$900. f 50  '            744,246 
424,771         17,614,8^6 
182,346  ,        3,605,417 
162,634              612,18? 
109,216          2,240,000 
104,671              131.918 
230,501  ,        3,3a5,909 

940,662 

1,381,233 

254.070 

26,610 

163,723 

10,  ft^-) 

231,947 

39,P37.387 
14,?86,141 
13,486,275 

$3,225,370 

957;  360 

1,335,596 

.1' 

2,912,027 

1,762,047 

11,776,396 

210.516 

•i-MT\A 

^Ipf 

161.696 
1,072;  054 

Taul 

52,265,948 

2.114.692         28.254.508 

2,108,150         84.260.27:1 

6,965,492 

1 
1 

7                 I 

»  ShoA'n  as  "Foreign  exports,"  prior  to  1916. 

-/,  pigs,  bars,  plaUSy  and  old  (produced  from  foreign  ore) — Domestic  exports  (calendar 

years). 


Exported  to— 

1918 

1919 

Pounds. 

Value. 

Pounds. 

\'alue. 

"  '-"I  Kingdaiii 

74,519,348 

20,407,760 

230,156 

|5,?60.524 

1,266.  l.?8 

18,412 

40, 326, 81*1 
2,813,237 

$2,485,548 
157, 106 

.-3f^X 

-    a 

'  --iar.ds 

i.232,i49               75.ii.3 

;" 

8,470.392 

795,266 

1,13.3,342 

2,992.590 

588,792 
62,664 
8),  957 

227,916 

22,904,415 
4.913,289 
2,502,611 
6.304,084 

1,026,350 

'  ">»iina 

231,184 

■".A.. 

165,623 

•ter 

3?8,799 

Total 

108,568,854 

7,605.403 

81,016,588 

4,479,723 

COMPARATIVE   STATISTICS.* 

-  jjctrts  of  refined  pig  lead,  191&-1918  (short  tons),  excluding  pig  lead  refined  in  Mexico 
'  W  exported  from  American  ports;  also  excluding  hondea  lead  shipped  overseas  to 
.\ftimcan  Expeditionary  Forces. 


-""-Arr-Juxie,  1916.. 
-iNwmber,  1915 

'Vj4r}-June,  1916.. 
'-i)«embcr,  1916 
-lan-June,  1917.. 

-— Ufccmber,  1917 

»'  'ary-Junc,  1918.. 

-:-l>e<*mljcr,  1918 

TotaL , 


(A) 


Produced 

from 

foreign 

ores.' 


(B) 


Produced 

from 
domestic 

or»;s.« 


17,218  I 

21,400  I 

4,744 

5,136 

6,066 

31,834 

15,367 

16,555 


57,952 
30,354 
46,617 
63,948 
29,141 
23,8^)5 
37, 243 
26,951 


(C) 


Total." 


118,320  '  306.011 


75, 170 
51,7.54 
51,361 
59,084 
35,207 
55,a39 
52,610 
43,506 


(D) 

(E) 

Shipped 

Probable 

for  export 

approx- 

by pro- 

imate 

ducers 

exports 

produced 

produced 

from 

from 

foreign 

domestic 

ores. 

ores. 

(F) 


Total. 


424,331 


18,223 
23,298 
14,068 
7,586 
15,199 
26,893 
41,1.33 
56,665 


203,055 


»  56,947 
« 28, 456 
»  37, 293 
•51,498 
«  2rt,  COS 
»  28, 746 
•  11,477 
*  2,524 


75,170 
51,754 
51,361 
59,084 
35,207 
55,639 
52,610 
59,179 


236,949         440,004 


^'%'B  furnished  to  Mr.  Arthur  K.  Mitchell,  St.  Joseph  Lead  Co.  (secretary  of  the  Lead  Producers'  Com- 
"-  '-^  ,  for  use  of  United  States  Tariff  Ccmmlsslnn. 
•  f  rfim  Bureau  of  Foreign  and  Domestic  Commerce. 
'  ■^'>artment  of  Commerce,  total  assumed  correct,  and  exports  produced  from  domestic  ore  deduced  by 


'"■wrion. 


''•••parmrnt  of  Commerce  total  apparently  incorrect,  being  13,149  tons  less  than  producers'  report* 
7'>prirt<i  produced  from  foreign  ores  alone;  2,524  tons  for  domestic  lead  is  total  for  July-December,  1918^ 
'.Tutucers*  reports  to  Lead  Producers'  Committee  for  war  service. 


52 


TARIFF  INFORMATION   SURVEYS. 


Lead — Average  price  Jor  year  in  cents  per  pound. ^ 
[From  Engineering  and  Mining  Journal  and  otber  sources.] 


Year. 

St.  Louis. 

New 

York. 

i 
London.    ,             Year. 

[St.  Louis. 

New 
York. 

Londfj 

1860 

5.25 

.'i.25 

6.50 

8.625 

•12.80 

MO.  00 

MO.  00 

"9.00 

•9.00 

•8.75 

•7.25 

•7.00 

•6.875 

•6.875 

•6.34 

•6.70 

•6.60 

5.15 

3.40 

4.00 

4.75 

4.10 

4.70 

4.00 

3.50 

3.80 

4.50 

4.30 

5.00 

3.60 

5.65 
5.25 
6.10 
6.25 
7.10 
6.60 
6.90 

6.50 
6.45 
6.25 
6.08 
6.30 
6.32 
6.01 
5.85 
6.13 
5.49 
3.61 
4.14 
5.04 
4.81 
4.91 
4.32 
3.74 
3.95 
4.63 
4.50 
4.42 
3.98 

4.83      1890 

4.78   ,  1891 

4.52      1892 

4.52    1  1893 

!  4.20 
4.15 
3.90 

i        3.50 

4.48 

4.35 

4.09 

3.73 

3.29 

3.-23 

2.98 

3.58 

3.78 

4.47 

4.37 

4.33 

4.07 

4.21 

4.31 

4.71 

5.66 

5.33 

4.20 

A.  27 

4.45 

4.42 

4.47 

4.37 

3.86 

4.67 

6.88 

8.79 

7.41 

5.75 

i            2 

IWJl 

i 

1862 

1                 o 

1863 

2, 

1864 

4.69 

1894 

2 

1865 

4.37 
4.45 
4.25 
4.20 
4.25 

4.  a*) 

,  1895 

2. 

1866 

1896 

2. 

1867 

1897 

o 

1868 

1898 

2, 

1860 

1  1899 

X 

1870 

1900 

3, 

1871 

3.95 

1901 

2. 

1872 

4.34 
5.06 

1902 

iQoa 







2. 

1873 

o 

1874 

4.8^  1    1904 

2, 

1875 

4.88 
4.70 
4.46 
3.63 
3.22 
3.56 
3.25 
3.13 

1905 

1906 

1907 

1908 

2. 

1876 

3. 

1877 

4. 

1878 

2. 

1879 

1909 

2. 

1880 

.  1910 

o 

1881 

1  1911 

3. 

1882 

,  1912 

3. 

1883 

2.81 
2.59 
2.51 
2.87 
2.80 
3.02 
2.84 

1913 

4. 

1884 

1  1914 

3.74 
4.57 
6.78 
8.72 
7.22 
5.53 

4. 

1885 

■  1915 

4. 

1886 

1916 

6. 

1887 

'  1917 

0. 

1888 

1  1918 

,  1919 

1 

6. 

1889 

6.: 

^  London  prioes  calculated  at  standard  exchange  (14.863). 

•  It  is  possible  that  these  quotations  are  in  currency.    All  other  quotations  are  supposed  to  be  in  go 
<prior  to  the  resumption  of  specie  payments  in  1878). 

Lead— Prices  in  cents  per  pound  in  New  York. 
[From  Mineral  Industry.] 


Month. 

1910 

1911 

1912 

4.435 
4.026 
4.073 
4.200 
4.194 
4.392 
4.720 
4.569 
5.048 
5.071 
4.615 
4.303 

1913 

1914 

1915 

1916 

Jftpiiary    , . .        

4.700 
4.613 
4.459 
4.376 
4.315 
4.343 
4.404 
4.400 
4.400 
4.400 
4.442 
4.500 

4.483 
4.440 
4.394 
4.412 
4.373 
4.435 
4.499 
4.500 
4.485 
4.265 
4.298 
4.450 

4.321 
4.325 
4.327 
4.381 
4.342 
4.325 
4.353 
4.624 
4.698 
4.402 
4.293 
4.047 

4.111 
4.048 
3.970 
3.810 
3.900 
3.900 
3.891 
3.875 
3.828 
3.528 
3.683 
3.800 

3.729 
3.827 
4.053 
4.221 
4.274 
5.932 
5.659 
4.656 
4.610 
4.600 
5.155 
5.355 

5.93 

Fehn»Ary ,  , . , . 

6.24 

March.  .1 

7.13 

AprU 

7.63 

May 

7.4(i 

June 

0.93 

Julv 

6.33 

August 

6.24 

September 

6.81 

October 

7.«' 

November 

7.04 

December 

7.51 

Averaee 

4.446 

4.420 

4.471 

4.370 

3.862 

4.673 

6.85 

[From  Engineering  and  Mining  Journal.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September.... 

October 

November 

l>eoember. . . . 

Average 


1917 


7.626 

8.636 

9.199 

9.288 

10.207 

11.171 

10.710 

10. 594 

8.680 

6.710 

6.249 

6.375 


8.787 


1918 


6.782 
6.973 
7.201 
6.772 
6.818 
7.611 
8.033 
8.050 
8.050 
8.050 
8.050 
6.564 


7.413 


1919 


5.43J 


05; 
22< 
98i 
OU 


5.34( 


r>2t 

,79S 

6.4S7 
6. 80S 
7.231 


5. 

5. 
6. 


5.759 
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Lead — Prices  in  cents  per  pound  in  London,^ 
[From  Engix^eeringfuid  Mining  Journal.] 


Month. 

1910 

1911 

1912 

1913 

1914 

1915 

4.06 
4.15 
4.75 
4.58 
4.41 
5.46 
5.35 
4.76 
5.08 
5.21 
5.81 
6.25 

1916 

1917  < 

1918  > 

1919 

■-^^ 

i'rzarr 

2.97 
290 
2.84 
2.75 
2.73 
2.75 
2.73 
2.72 
2.73 
2.84 
2.87 
2.86 

2.83 
2.83 
2.85 
2.79 
2.82 
2.86 
2.94 
3.10 
3.20 
3.33 
3.44 
3.40 

3.39 
3.42 
3.48 
3.55 
3.59 
3.82 
4.03 
4.27 
4.85 
4.48 
3.95 
3.92 

3.72 
3.59 
3.48 
3.82 
4.11 
4.39 
4.35 
4.43 
4.48 
4.41 
4.33 
3.86 

4.27 
4.26 
4.27 
3.96 
4.02 
4.21 
4.14 

(«) 

4.01 
4.15 

6.76 
6.95 
7.46 
7.45 
7.15 
6.74 
&10 
6.45 
6.68 
6.67 
»6.63 
>6.63 

6.63 
&63 
6.63 
6.63 
6.63 
6.63 
6.63 
6.63 
6.63 
6A^ 
6.63 
6.63 

6.30 
6.30 
6.30 
6.30 
6.30 
6.30 
6.30 
6.30 
6.30 
6.30 
6.77 
8.68 

8.09 
6.23- 

Si-^: 

6.07 

1  'i 

5.41 

t  T 

6.18- 

.'  y 

4.90 

xi     *•••••>•>*•••«•«» 

5.10 

i'i,St 

5.38 

^raabo' 

5.50 

:U«s 

6.1^ 

>i-,enfier 

7.55 

i*tt3nt«r 

8.95> 

ATcnge 

2.81 

3.03 

3.90 

4.07 

4.97 

0.81 

6.63 

6.53 

6.2L 

(Jaldiktfld  at  standard  exchange  flrom  quotations  in  pounds  per  long  ton. 

•  Uatioa  exchange  closed  for  three  months  after  outbreak  of  war.    Prices  on  minor  sales  sagged  from. 
il>u> 3.75  in  September  and  October. 

'??« fixed. 

•  lowmment  iviees  fixed  September,  1916,  continued  throughout  1917: 
£30 10  0  for  '*  prompt  delivery  "  (spot). 

CS)  5  0  for'' prompt  shipment." 
£3 10  0  for  "forward  shipment." 

•  •  >  tirjal  OoTemment  price  January  to  October.    Restrictions  removed  in  November. 

Lead — Prices  in  cents  per  pound  at  St,  Louis. 
[From  Engineering  and  Mining  Journal.) 


Month. 


I'lilTT , 

'•i-L..." 

',Tu 

'i" 

."ift 

'  t?nit«r.... 

■'<r 

•  M.ler 

9  tZ^  tX 

.Average 


1914 

1915 

1916 

1917 

1918 

4.011 

3.548 

5.826 

7.530 

6.684 

3.937 

3.718 

6.164 

8.595 

6.899 

3.850 

3.997 

7.375 

9. 121 

7.091 

3.688 

4.142 

7.655 

9.158 

6.701 

3.808 

4.182 

7.332 

10.202 

6.704 

3.810 

5.836 

6.749 

11.123 

7.511 

3.738 

5.531 

6.185 

10.644 

7.750 

3.715 

4.520 

6.088 

10. 518 

7.750 

3.658 

4.490 

6.699 

8.611 

7.750 

3.384 

4.499 

6.898 

6.650 

7.750 

3.585 

5.078 

6.945 

6.1S7 

7.750 

3.662 

5.266 

7.405 

6.312 

6.324 

3.737 

4.567 

6.7T7 

8.721 

7.222 

1919 


5.316. 

4.784 

4.992- 

4.722: 

4.773- 

5.070 

5.408 

5.583 

5.85a 

6. 249 

6.649 

6.956 


5.530> 


Court  and  Treasury  Decisions. 


LEAD. 

Pi*;  and  bar  lead  were  held  dutiable  under  the  act  of  1 894  upon  the 
^rDss  weight  of  the  metal  imported  and  not  merely  upon  the  net 
amount  of  pure  lead  contained  therein  as  shown  by  assay.  (Col- 
i*^  tor  V.  Balbach  Smelting  &  Refinine  Co.,  81  Fed.,  950.) 

Base  bullion  m  bars,  containing  gold,  silver,  lead,  and  small  quan- 

^itii-s  of  other  metals,  was  held  not  dutiable  as  lead  in  pigs  and  bara 

uuder  the  act  of  1894,  but  on  the  lead  content  by  operation  of  the 

Mmilitude  clause.     (In  re  Guggenheim  Smelting  C\).,  112  Fed.,  517; 

miorari  denied,  186  U.  S.,  485:  G.  A.  5171,  T.  D.  23852.) 

I  nder  the  act  of  1897  such  buDion  was  held  dutiable  on  the  basis 

''  the  actual  weight  of  the  bars  and  not  on  the  weight  of  the  lead 

•ment.     (G.  A.  6604,  T.  D.  28203.) 
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In  a  decision  under  the  act  of  1878,  before  there  was  a  specific! 
provision  for  lead  dross,  similar  merchandise  containing  80  per  cent^ , 
or  thereabouts,  of  lead  was  held  dutiable  by  simiUtude  to  lead  or^- 
(T.  D.  3649.) 

So-called  type  or  lead  ashes,  shown  by  analysis  to  contain  56.1 

Eer  cent  of  lead  and  0.53  per  cent  of  copper,  anil  a  trace  of  zinc,  w; 
eld  to  be  dutiable  as  lead  dross  under  the  act  of  1897.     (T.  D.  22333 
of  1900.) 

The  substance  scraped  from  the  leaden  walls  \^hich  line  the  cham- 
bers of  furnaces  in  v  hich  sulphuric  acid  is  made  was  held  not  dutiable 
as  lead  dross  under  the  act  of  1897.     (G.  A.  5283,  T.  D.  24244  of  1903.) 

A  dross  composed  of  3S.39  per  cent  of  lead  and  58.38  per  cent  of 
tin  was  held  not  exempt  from  duty  under  the  act  of  1897  as  ''black 
oxide  of  tin"  or  ''grain  tin/'  but  dutiable  as  metals  unwrought.     It 
was  declared  not  a  tin  dross  but  a  dross  of  an  alloy  of  tipi  and  lead. 
(G.  A.  6748,  T.  D.  28909  of  1908.) 

So-called  tea  lead  ashes  were  held  dutiable  on  the  basis  of  the 
weight  of  the  dross  and  not  the  weight  of  lead  contained,  under  the 
act  of  1909.     (Abstract  33498,  T.  D.  33727  of  1913.) 

LEAD   AND   DROSS. 

Matte  with  a  heavy  content  of  lead  sulphide  is  not  dutiable  under 
this  paragraph.  The  phrase  "lead  in  any  form"  n.  s.  p.  f.  is  re- 
strictcMl  by  the  antecedent  enumeration  ojf  lead  of  the  same  general 
character,  namely,  lead  metal.  (United  States  r.  Consolidated 
Kansas  City  Smelting  &  Kefining  Co.,  8  Ct.  Cust.  Appls.,  226,  of  1 91 7.) 
The  wet  (rather  than  the  fire)  assay  is  the  method  of  determining  tho 
lead  content.  An  allowance  of  H  units  is  made.  (United  States  v. 
Consohdated  Kansas  City  Smelting  Si  Refinhig  Co.,  8  Ct.  Cust.  Appls., 
406;  Abstracts  42530  and  42809,  all  of  1918.)  Allowance  is  made  for 
moisture  in  the  imported  ores.  (Customs  Regulations  of  1915,  art. 
787,  p.  380.)  (See  par.  461  and  subsec.  1,  par.  N,  Sec.  IV.)  Scrap 
metal  containing  lead  was  held  by  the  Board  of  General  Appraisers 
as  not  dutiable  as  an  entirety,  but  by  virtue  of  paragraph  153  of  the 
act  of  1913  is  dutiable  separately  for  its  lead  content,  the  tin  content 
being  exempt  from  duty  as  scrap  (G.  A.  8338,  T.  D.  38398),  but  the 
board  was  reversed  bv  the  Court  of  Customs  Appeals.  (10  Ct.  Cust. 
Appls.  —  ;T.  1).  38551.) 

So-called  solder  dn)ss  composed  of  lead,  tin,  and  other  metals  in 
varying  percentages  >\as  held  dutiable  as  metals  unv  n>ught  under 
paragraph  154  of  the  act  of  1913  rather  than  under  the  provision  in 
paragraph  153  for  lead  in  any  form.     (G.  A.  8315,  T.  D.  38251.) 

The  duties  on  lead  in  base  bullion  can  not  be  assessed  upon  the 
foreign  market  value  of  "such  merchandise,"  in  accordance  with 
Paragraph  it,  Section  III,  of  the  act  of  1913,  since  the  bullion,  rather 
than  the  lend  content,  is  the  merchandise  imported.  Duties  are 
accordingly  taken  upon  a  value  based  on  the  American  selUng  price 
in  accordance  with  Paragraph  L  of  Section  III.  Lead  dross  is  also 
lK)Uglit  on  a  basis  of  the  metallic  content. 

As  lead  dross  and  lead  bullion  or  base  bullion  are  the  onlv  articles 
enumerated  in  this  paragraph  that  contain  other  metals  than  lead, 
the  words  **on  the  lead  contained  therein'^  mi^ht  be  put  after  the 
wonls  "base  bullion"  instead  of  at  the  end  of  the  paragraph.     A 
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^han^e  from  *Mead  dross"  to  '* dross  containing  lead"  would  make 
lie  lead  in  any  dross  containing  lead  subject  to  duty  and  render  it 
unnecessary  to  determine  i^shether  a  dross  is  lead  dross. 

In  view  of  litigation  under  the  act  of  1913,  the  words  "  and  copper 
nfulus  or  matte"  might  be  inserted  after  the  words  "lead-beanng 
cesof  all  kinds." 

Lead— Rates  of  duty. 


!^(rf— '  PW. 


Tariff  classification  or  description. 


l« 

188 

:«3 

1» 

:m 

109 

l'«D 

200 

1«M 

105 

:s&4 

1«6 

U^        182 


l^TB        1S2 


im 


iss 


I 


•  ♦    •    leaddross , 

Lead,  in  pigs  and  bars,  molten  and  old  refuse  load  run  into  blocks 

ana  bars,  and  old  scrap  lead  fit  only  to  be  remanufactured. 

•  ♦   ♦   leaddross 

Lead  in  pigs  and  bars,  molten  and  old  refuse  lead  run  into  blocks 

and  bars,  and  old  scrap  lead  Qt  only  to  be  remanufactured. 

•  •   *    leaddross 

Lead  In  pigs  and  bars,  molten  and  old  refu.se  lead  run  into  blocks 

and  bars,  and  old  scrap  lead  fit  onlv  to  be  remanufactured. 
Provided,  That  in  case  any  foreign  country  shall  impose  an 
export  duty  upon  *  ♦  *  lead  dross  *  "♦  ♦,  exported  to 
the  Unitea  States  from  .«uch  country,  then  the  duty  upon 
such  •  *  *  lead  m  pigs  and  bars,  moltpn  and  old  refu% 
lead  run  into  blocks  and  bars,  and  old  scrap  lead  fit  onlv  to 
be  remanulaeiured,  ben*ln  pro^ided  for,  when  Imported  from 
such  country,  shall  remain  the  Mime  as  fixed  by  the  law  in 
foroo  prior  to  the  passage  of  thL<:  act. 
Lead  drae>s,  lead  bullion  or  base  bullion,  lead  m  pigs  and  bars, 

lead  in  any  form  not  specially  provided  for  in  this  act,  old  refuse 

lead  run  into  blocks  and  bars,  and  old  scrap  lead  fit  only  to  be 

remanufactured:  all  the  foregoing. 
Lead  dmss,  lead  bullion  or  base  bullion,  lead  m  pigs  and  bars, 

kad  in  any  form  not  specially  provided  for  m  this  section,  old 

refuse  lead  run  into  blocks  and  bars,  and  old  scrap  lead  fit  only 

to  be  rrmanufactured:  all  the  foregoing. 
Lead  dross,  Irad  bullion  or  base  bullion,  lead  in  pigs  and  bars. 

lead  in  any  form  not  specially  provided  for  in  this  section,  old 

refase  Iracf  run  into  blocks  and  bars,  and  old  scrap  lead  fit  only 

to  be  remanufactured. 


Rate«  of  duty,  specific 
and  ad  valorem. 


1}  cents  per  pound. 
2  cents  per  pound. 

1)  cents  per  poimd. 
2  cents  per  pound. 

f  cent  per  pound. 
1  cent  per  pound. 


2 J  cents  per  prund. 


2i  cents  per  pound. 


25  per  cent  ad  valorem 
on  the  load  ccn  ained 
therein. 


LEAD:  IN  SHEETS,  PIPES,  SHOT,  GLAZIERS'  LEAD,  LEAD  WIRE». 

AND  OTHER  MANUFACTURES  OF. 


Summary. 


Lead  sheets,  pipes,  shot,  wu*e,  castings,  and  lead  wool  are  the  prin- 
cipal commercial  manufactures  of  lea^.  A  large  part  of  the  lead 
consumed  reaches  the  ultimate  consimier  in  one  of  these  forms. 
Lead  pigments — covered  in  another  survey — consume  more  than  50 

i)er  cent  of  all  lead  used.    The  lead   alloys   known  as  antimonial 
ead,  type  metal,  and  solder  and  white  metal  alloys  are  treated  in  & 
separate  survey. 

DOMESTIC   PRODUCTION. 

The  domestic  supply  of  lead  products  is  produced  almost  entirely 
from  domestic  metal,  but  owing  to  the  lower  price  of  foreign  lead,  very 
little  domestic  metal  enters  into  the  manufacture  of  materials  for 
export.  A  large  tonnage  of  foreign  lead  is  manufactured  in  the 
United  States  and  exported  with  benefit  of  drawback,  principally  to 
Canada  and  other  American  nations,  but  in  small  amounts  to  Euro- 
pean nations  as  well.     War  exports  to  Europe  were  heavy. 

FOREIGN   PRODUCTION. 

England  and  Germany  have  been  the  chief  lead  manufacturers. 
The  English  industry  depends  on  Spanish  and  Australian  lead  for  its 
raw  material,  and  as  lead  is  easily  rolled  and  freights  are  high  much 
of  the  Spanish  and  Australian  lead  is  being  manufactured  near  the 
source.  This  development  will  probably  continue.  The  German 
industry  draws  its  raw  material  from  the  large  domestic  lead  produc- 
tion and  the  production  from  Australian  ores  smelted  in  Belgium. 

COMPETITIVE    CONDITIONS. 

The  strength  of  the  export  movement  in  manufactures  made  from 
foreign  lead  indicates  an  ability  on  the  part  of  the  domestic  manu- 
facturing industry  to  compete  with  the  foreign,  at  least  in  neutral 
markets. 

TARIFF   CONSIDERATIONS. 

Finished  manufactures  of  lead  n.  s.  p.  f.  are  dutiable  at  a  lower 
rate  (20  per  cent)  than  the  metal,  which  bears  a  duty  of  25  per  cent. 
The  present  classification  should  bo  broadened  to  include  lead  wool 
and  castings,  because  they  are  not  as  highly  manufactured  as  sheets 
or  pipe,  and  are  more  highly  manufactured  than  lead  in  pigs.  Lead 
wool  and  castings  form  a  large  part  of  the  imports  now  classified  as 
not  otherwise  provided  for. 
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General  Information. 


TARIFF   PARAGRAPHS,  ACT    OF   1913. 

'     lo3.  Lead  in  sheets,  pipe,  shot,  glaziers'  lead,  and  lead  wire,  25  per 
■?Di  ad  valorem  on  tfie  lead  contained  therein. 

167,  Articles  or  wares  not  specially  provided  for  in  this  section;  if 
"mposed  wholly  or  in  part  of  lead,  20  per  cent  ad  valorem. 

DESCRIPTION. 

Wry  little  lead  is  received  by  the  ultimate  consumer  in  the  pig 
Vm.     The  only  lai^  user  of  pig  lead  is  the  manufacturer  of  white 

ad.  but  as  this  product  la  treated  in  another  tariff  survey  it  is 
•nutted  here. 

IThe  products  mentioned  above  with  the  exception  of  glaziers'  lead 
:«d  Uttle  explanation.  Glaziers'  lead  is  a  narrow  strip  of  lead 
Li'xpved  on  botii  sides  so  as  to  hold  the  glass  in  lead  glasswork. 


^}<f(t  had  is  used  for  making  all  kinds  of  acid  proof  apparatus, 
'-■■peciallv  the  chambers  and  tanks  used  in  aulphuric  acid  plants.  It 
i-;mided  by  weight  as  so  many  pounds  per  square  foot;  i.  e.,  6-pound, 
vpiiund,  and  1  expound  lead. 

fi/its  were  formerly  used  extensively  and  are  still  used  to  some 
■^^t^nt  for  plumbing  fixtures,  especially  sink  and  sewer  drains  and 
'rii[>s.  They  are  also  used  for  conveying  acids  and  other  corrosive 
■"luids,  Su"bterranean  telephone  ana  power  cables  are  often  pro- 
wled by  lead  pipe  to  prevent  deterioration. 

bad  tkot  are  round  pellets  of  lead,  formerly  used  in  both  rifles  and 
•bot  guns,  but  now  confined  to  the  latter.  Small  shot  are  made  in  a 
•^ot  tower,  and  those  larger  than  about  one-fourth  inch  diameter  are 

•"t  in  molds. 
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Lead  wire  is  not  used  in  the  trades  to  any  extent;  practically  tl 
only  use  is  the  manufacture  of  rifle  slugs  which  are  stamped  in  tii< 
from  short  sections  of  wire.  I 

Babbitt  inetal  is  a  commercial  alloy  of  lead  and  antimony  wif 
smaller  amounts  of  tin  and  copper,  used  extensively  as  a  beariii 
metal. 

Solder y  a  mixture  of  lead  and  tin;  usually  50  per  cent  lead,  50  pi 
cent  tin,  is  used  for  repairing  metal  ware. 

SUBSTITUTES. 

Galvanized  iron  pipe  is  replacing  lead  to  some  extent  in  the  plum^ 
ing  trade.  The  former  can  not  be  bent  to  conform  to  irre^hi 
channels,  but  it  can  be  disconnected  easily  and  reassembled  witriou 
trouble. 

Antimony  is  substituted  for  a  small  percentage  of  the  lead  in  she 
at  times  to  render  the  product  hard. 

The  acid-resisting  iron-silicon  alloys  are  finding  great  favor  in  acil 
plants  in  competition  with  lead.  'The  iron  will  stand  greater  pro§ 
sures  without  deformation  and  does  not  foul  the  acid. 

DOMESTIC   PRODUCTION. 

I 

Materials. — Soft  pig  lead  is  the  usual  raw  material  for  all  product! 
treated  in  this  catalogue.  All  of  the  products,  however,  with  the  ex 
ception  of  wire  and  glaziers'  lead  are  at  times  made  from  hard  lead 

Equipment, — Powerful  machinery  is  needed  in  the  manufacture  o 
lead  sheets,  wire,  pipes,  and  glaziers'  lead.  Lead  shot  is  produceci 
in  a  lead  shot  tower  that  is  expensiye  to  build  but  requires  little  oi 
no  machinery  for  operation. 

Method  of  production, — Because  of  its  great  plasticity  lead  is  ad- 
mirably  suites  for  rolling.  Blocks  or  slabs  of  soft  lead  arc  the  ^a^v 
material  used.  The  rolRng  is  carried  on  at  atmospheric  tempera- 
tures and  consists  of  passing  the  lead  between  successive  sets  of  rolls 
until  the  desired  thicKness  is  obtained. 

Lead  is  rolled  in  very  large  sheets,  and  for  this  reason  each  sheet  is 
carried  through  the  rolling  mills  separately  instead  of  in  piles,  as  is 
the  case  when  rolling  zinc  and  other  metals.  This  procedure  results 
in  a  higher  manufacturing  cost  per  unit  of  area  than  is  the  case  when 
rolling  zinc  and  the  cost  of  lead  sheet  per  unit  of  area  is  therefore 
much  greater.  The  reason  that  the  price  differential  between  pig 
and  sheet  lead  per  pound  is  no  higher  than  for  zinc  lies  in  the  fact 
that  lead  sheets  weigh  6  to  10  pounds  per  square  foot.  A  small 
increase  in  price  per  pound,  therefore,  is  a  large  increase  per  unit  of 
area. 

Lead  pipe,  wire,  and  glaziers'  lead  arc  all  extruded  forms.  The 
lead  is  cast  into  any  suitable  shape  and  then  forced  by  pressure 
through  dies  with  an  aperture  of  the  desired  shape.  In  this  way  a 
highly  finished  product  is  obtained  in  one  operation. 

Lead  shot  are  produced  by  letting  a  spray  of  molten  lead  fall  from 
the  top  of  a  high  tower  into  water.  The  lead  assumes  a  spherical 
form  on  falling  and  solidifies  before  striking  the  bottom.  Recently 
water  sprays  have  been  introduced  within  the  tower  to  hasten  the 
cooling,  so  that  the  shot  will  be  completely  solidified  before  contact 
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:Ui  the  water.     The  only  power  necessary  is  for  elevating  the  lead 
,  j  handling  the  shot  at  tne  bottom  of  the  tower.     The  shot  are 

:jjliiHi  by  sieving  for  the  use  of  the  cartridge  manufacturers. 

f^ymizaiian, — Lead  sheets  and  pipes  are  usually  made  by  the  lead 

• -Iting  interests,  although  small  quantities  are  produced  in  plants 

.1  ii  buy  their  raw  material.     Wire  and  shot  are  manufactured  to 

:ie  extent  by  the  above,  but  recently  the  large  cartridge  manu- 

iirers  have  manufactured  their  own  shot  and  wire  so  as  to  elimi- 

\>  the  middleman's  profit. 

if»Qraphical  distribution, — \n  1914  there  were  27  plants  in  the 
litiHl  States  making  bar,  pipe,  and  sheet  lead;  of  these,  6  were  in 

^'^^  York,  4  in  Pennsylvania,  and  17  in  other  States  scattered  over 
iitrai  and  eastern  United  States.     The  business  was  in  the  hands 

if 'our  corporations  with  capital  investment  of  S5,035,955. 
lU^ory  of  th^  industry, — ^The  domestic  industry  is  one  of  long 

r*  :idin£j.     It  has  expanded  with  the  production  and  consumption  ol 
1  i  and  is  capable  of  supplying  the  aomestic  needs. 
Fnxiucti4}n  and  consumption, — ^In  normal  times  the  tonnage  of  lead 

fn'iucts  produced  by  domestic  industry  is  greater  than  tne  entire 
TQestic  aemand,  but  owing  to  the  lower  price  of  foreign  lead,  little 

'DO  domestic  metal  enters  international  trade. 
Tiipre  is,  however,  an  extensive  export  trade  in  lead  manufactures 
:'«luced  from  lead  of  foreign  origin.     Large  quantities  of  cartridges 
i  lead  covered  cable,  as  well  as  substantial  amounts  of  the  ordinary 

■  TDs  enter  the  trade. 

<hir  best  customers  are  Canada  and  the  other  American  nations, 
^t'lough  at  times  there  have  been  substantial  exports  to  Great  Britain 
'1  Germany. 
Ihiring  the  war  exports  to  Great  Britain  and  France  were  very 

L-TT  because  of  the  large  quantities  of  cartridges,  shot,  and  shells 

'  -^Ax  were  made  here  for  the  Allied  Governments. 

FOREIGN   PRODUCTION. 

Tlie  ease  with  which  lead  can  be  rolled  and  shaped  is  resulting  in 

■^  manufacture  of  the  metal  in  the  country  or  origin. 
,  England  has  always  been,  the  largest  manufacturing  nation,  but 
■''^  the  reasons  given  above  and  the  high  rates  of  ocean  tonnage  some 
I  the  Spanish  and  Australian  lead  is  being  rolled  or  extruded  near 

•e  mines.     This  development  is  bound  to  continue  and  expand  as 
'IP undeveloped  nations  expand  their  power  facilities  and  increase 

♦ir  consumption. 

IMPORTS. 

Imports  of  lead  manufactures  were  small  in  the  years  immediately 
i^' ceding  the  war,  but  during  the  war  years,  owing  to  the  enormous 

iisumption  in  munitions,  considerable  quantities  of  lead  manufac- 
Mns  were  imported  but  were  usually  exported  later  with  benefit  of 

fawback. 

PRICES. 

T^lie  price  of  lead  sheets  is  now  about  3i  cents  above  that  of  pig 

7'    Before  the  war  the  difference  was  at  times  only  1  cent,  but 

•^increased  cost  of  rolling  has  made  an  increase  inevitable.     Market 
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Quotations  of  shot  and  other  heavy  lead  manufactures  closely  follow 
that  of  sheet. 

Foreign  prices  of  sheet,  pipe,  etc.,  are  usually  less  than  the  domestic 
when  the  foreign  price  is  ngured  to  United  States  gold  at  current  ex- 
change rates. 

TARIFF   HISTORY. 

I 

Under  the  tariff  of  1883  lead  pipes,  sheets,  an<l  shot  wore  dutiaMeJ 
at  3  cents  per  pound,  or  approximately  75  percent  ad  valorem,  on  the 
foreign  value  at  that  time.     Other  manufactures  of  lead  n.  s.  p.  f. 
were  dutiable  at  45  per  cent  ad  valorem. 

In  1890  the  duty  on  sheets,  etc.,  including  glaziers'  lead  and  lead 
wire,  was  reduced  to  2  J  cents  per  pound  but  the  ad  valorem  ecniivalont 
remained  greater  than  tlie  45  per  cent  rate  retained  on  the  other 
nnmufactures. 

The  tariff  of  1894  reduced  the  duty  on  the  specified  products  to 
1}  cents  per  pound,  or  about  37 i  per  cent  ad  valorem,  on  the  foreign 
price  of  lead  sheet  during  that  period,  but  the  duty  on  all  othef' 
manufactures  of  lead  wjis  reducea  at  the  same  time  to  35  per  cent 
ad  valorem. 

In  1897  the  2  J  cent  per  pound  rate  of  the  1S90  tariff  was  restored 
on  sheets,  shot,  etc.,  and  tlie  45  per  cent  ad  valorem  rate  on  other 
manufactures. 

The  tariff  act  of  1909  re<luced  the  duty  on  sheets,  shot,  etc.,  to 
2f  cents  per  pound  and  continued  the  45  per  cent  ad  valorem  rata' 
on  the  balance  of  lead  maiuifactures,  but  in  1913  the  rates  were  both 
made  ad  valorem,  imposing,  however,  a  higher  rate  on  lead  in  pigjSf 
slicets.  shot,  pipe,  etc.,  tlian  on  the  finished  manufactures  n.  s.  p.  f. 

COMPETITIVE   CONDITIONS. 

Aside  from  the  handicap  carried  by  the  domestic  manufacturer 
dui^  to  the  lower  price  of  lead  abroad,  there  is  very  little  difference 
b<»tween  the  cost  of  manufacture  iti  the  Tnited  States  and  in  England 
or  Clermany.  The  manufacturing  processes  an^  all  ones  in  which  the 
production  per  man  is  high,  and  tins  minimizes  the  foreign  advantage 
due  to  cheap  labor.  In  fact  the  export  trade  in  lead  manufactures 
made  from  foreign  metal  indicates  tliat  the  mainifacturing  industry 
is  able  to  compete*  actively  in  neutral  markets. 

TAHIKK   CONSinEKATIONS. 

It  appears  advisalJe  to  sj)ecifically  nn^ntioii  l(»nd  castings  and  load, 
foil  in  the  paragraph  treatuig  the  otlicT  l)ase  manufactures  of  lead. 
A   large  ])art   of  the  imports   now  classt^d  as  numufiu'tun^  of  lead 
n.  s.  p.  f.  consi-^t  v»f  th(^s(»  products. 

I.f(uh  nil  other  mnnu/artures  of — ImporU  6v  couiitn'es. 

FISCAL  YEARS. 

•  I 

Itnrxirti-il  from  -  IL'IO         VMl         1912         liU.'t  ivll  1915  1916  1917     i     1918 

•  J.rraanv II, «l  $3,i:>3  fT^M  t:\,(m  I17,7H*'.  $.5,719   i 

Caiitulu.' *is  Ml  1.073  7H0  ll.S.'V2  11,5:)4  S1H9.130      S5,a9S  i    S6,2tt 

I'nttiHl  Kiiif^lom I. AH  .%iM)  4,^^  3,IW  s,  197  S,ftS2  19,228        7,M0  >      6,01i 

Allothor 97(1  323  444  1(H  23,014  37,277  12, 497  ^      2,ie0        2,«M 

Total 7.092      9,157       7,193       7.476      fiO.M9      63,512      200,845      14,986  J    U,Mt 
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Lead,  all  other  manufactures  of— Imports  by  countries — Continued. 

CALENDAR  YEARS. 


Imported  from— 


1918 


A^. 


37,301  . 


1019 


S538 

111,406 

35,506 

1,A50 

007 

3,362 

360  , 

038 

17,447 


L-*i  ^eei^,  pipes,  shot^  glaziers'  lead,  and  lead  wire — Imports  for  consumption — Revenue 


MT&I  rear. 


Rate  of  duty. 


^ 


}.=  ; 
ft... 


tti. 


2|  cents  per  pound. 

do 

do 

do 

2|  cents  per  pound. 

do 

do 

do 

do 

25  per  cent  lead 

content. 
do 


Quantity. 


Pounds. 


Value. 


.do. 
.do. 
.do. 
.do. 
do. 


361,150 

118,430.26 

670,270 

35,627.21 

45.122 

2,040.37 

8,400 

366.00 

33,565 

1,782.25 

64,102 

2,886.24 

40,287 

2, 35a  00 

33,735 

2,404.07 

11, 710 

1,472.00 

53,254 

2,130.00 

24,042 

1,687.00 

103,775 

16,436.00 

644 

155.00 

10,318 

3,231.00 

75 

5.00 

8,188 

658.00 

Duty 
collected. 


Value  per 

unit  of 
quantity. 


$0,020.01 

16,081.77 

1,128.09 

210.00 

706.92 

1,522.42 

956.37 

801.23 

278,12 

534.75 

421.75 

4,109.00 

38.75 

807.75 

1.25 

164.50 


10.051 
.051 
.045 
.044 
.053 
.045 
.058 
.071 
.126 
.040 

.070 
.085 
.241 
.167 
.067 
.803 


Actual  and 

computed 

ad  valorem 

rate- 


Per  cent. 

47.67 
55.05 
57. 38 
44.72 
52.75 
4a  70 
33.33 
18.89 
25.00 

25.00 
25.00 
25.00 
25.00 
25.00 
25.00 


.'::tT  1  to  Aug.  5, 1909,  under  act  of  1897.  » July  1  to  Oct.  3, 1913,  under  act  of  1900. 

'i^i.  <.  1900,  to  June  30, 1910,  under  act  of  1909.      <  Obt.  4, 1913,  to  June  30, 1914,  under  act  of  1913. 

Ifod,  all  other  manufactures  of^  n.  s.  p.  f. — Imports  for  consumption — Revenue, 


n«al  year. 


Rate  of  duty. 


Quantity. 


Pounds. 


«:•. 


••( 


45  per  cent 

do 

do 

do 

do 

do 

do 

do 

20  per  cent 

.....do 

Free,  Section  IV,  M 

20  per  cent 

do 

Free,  Section  IV, 

J  5. 

20  per  cent 

Free,  Section  IV, 

J  6.  1 

Free,  C.R.,  article  I 

302. 

20  per  cent 

Free,  act  of  Mar.  3, 

1917. 
20  per  cent 


T 35, 951 


$3,482.00 
6,023.50 

34,849.00 
4.989.00 
6,113.00 
4,850.00 
5,50a00 
2,729.00 

53,867.65 

56,006w00 

72&00 

183,893.00 

14,907.00 

laoo 

10,417.00 
56.00 

107.00 

38, 316. 00 
159.00 

21,560.00 


1 


Diitv      '  Value  per 
^iY"lL         unit  of 
collected.  .  quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


$1,566.90 
2,7ia58 

15,682.05 
2,245.05 
2, 75a  85 
2,186.55  ; 
2,515.50  I 
1,228.05  • 

10,773.63  I 

11,201.00  I 


PtretiU. 


36,778.00 
2,981.40 


2,083.40 


45 
45 
45 
45 
45 
45 
45 
45 
20 
20 


20 
20 


7,663.20 


4,312.00 


20 


»|0.27 


20 


20 


I  July  1  to  Oct.  3, 1913,  under  act  of  1909. 

*  Oct.  4, 1913,  to  Jane  30, 1914,  under  act  of  1913. 

*  For  manufactured  in  bonded  warehouse  and  export. 

*  For  the  construction  and  equipment  of  vessels. 
^  For  the  United  States. 

*  From  Virgin  Islands. 

f  Shown  only  for  the  flrst  6  montb.s— July  1  to  Dec.  31, 1919. 
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FISCAL  YEARS. 


CALENDAR  YKAR9. 
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Leadj  manu/acttures  o/'—Exports,  uith  benefit  of  drawback  (Jiscal  years). 


Article. 

Lead  content. 

1916 

1917 

1918 

-TUipB? 

Pounds. 

967,740 

4,760,298 

220,605 

9,000 

12,250 

6.737 

Powndjf. 
1,790,438 
2,178.959 
27,190 

Pounds. 
3,204,486 
2,437,689 

'"■'icxdefi 

'  ^^ited  trire 

22,340 

->' 

i>^  4im1   fittl21|>ff ...        .                .     .                         .  „  .  » 

32,701 
186,885 

20,659 

all' 

121,905 

129,159 

-•^1, 

322,729 
985,300 

131,918 

- 

531,371 

tihft 

1,182 

Twal 

7,274,669 

4,215,365 

6,599,327 

Lead — Rates  of  duty. 


",  ^.f- 

P«r. 

190 
201 
167 
182 
182 
15:} 

TarifT  classic  cation  or  description. 

Rates  of  duty,  specific 
and  ad  valorem. 

*w 

Lead,  in  jsbeets,  plpeK,  or  shot 

3  cents  per  pound. 

.<*> 

Lead,  m  sheets,  pipes,  shot,  elaziers'  lead,  and  lead  wire 

2A  cents  per  pound. 
U  cents  per  pound. 

»u 

do 

.■*f: 

do 

24  cents  per  pound. 

4U 

do 

21  cents  per  pound. 

!'!; 

do 

25  per  cent,  ad  valo- 

rem,  on  the  lead  con- 
tained therein. 

Lead,  manu/aciwes  oJ—Ratts  oj  duty. 


'  '^-'  Par. 


I 


Tariff  classification  or  description. 


^^.   1 


216  I  Manufactures,  articles^,  or  wares,  not  specially  enumerated  or  pro- 
vided for  in  this  act,  composed  wholly  or  in  part  of  *  *  * 
lead,    *    *    *    and  whether  {tartly  or  wholly  manufactured. 

do ' 

Manufactured  articles  or  wares,  not  si^ecially  provided  for  in  this 
act,  composed  wholly  or  in  part  of  any  metal,  and  whether 
partly  or  wholly  manufactured. 

Articles  or  wares  not  specially  provided  for  in  this  act.  composed 
wholly  or  in  part  of  ♦  '*  ♦  lead,  *  »  ♦  and  whether 
partly  or  wholly  manufactured. 

do 

Articles  or  wares  not  specially  provided  for  in  thLs  section; 

*  ♦    *    ifcomposedwnollyonn  chief  value  of   *    *    ♦    lead, 

*  *    *    but  not  plated  with  gold  or  silver,  and  whether  partly 
or  wholly  manufactured. 


215 
177 


198 


199 
167 


Rates  of  duty,  specific 
and  ad  valorem. 


45  per  cent  ad  valorem. 

Do. 
35  i)er  cent  ad  valorem. 

45  )ier  cent  ad  valorem. 


Do. 
20  per  cent  ad  valorem. 
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PREFACE. 


This  is  one  of  a  series  of  Tariif  Infonnation  Surveys  prepared  by 
tlie  United  States  Tariff  Commission  and  transmitted  to  tne«  Com- 
mittee on  Ways  and  Means.  The  series  covers  all  of  the  articles  and 
commodities  provided  for  in  the  tariff  act  of  October  3,  1913,  and 
others  not  specifically  provided  for.  It  is  arranged  in  the  nimierical 
order  of  paragraphs  of  that  act. 

In  some  cases  two  or  more  para^aphs  have  been  combined  in  one 
pamphlet.  In  doing  this,  industrial  relationship  of  the  articles  has 
been  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  unaer  a  preceding  paragraph  of  the  tariff  act,  refer- 
ence is  made  to  this  fact  at  the  pomt  were  the  paragraph  appears 
in  numerical  order.  Where  one  grade  of  an  article  is  dutiable  and 
another  grade  of  the  same  article  is  on  the  free  list,  the  article  is 
dbcussea  imder  the  dutiable  paragraph  which  appears  first  in 
numerical  order  in  the  tariff  act.  in  certain  instances  articles  of 
dose  industrial  relationship  and  which  occur  in  separate  paragraphs 
of  the  tariff  act  have  been  combined  imder  one  paragraph  for  con- 
venience of  discussion.  Reference  is  made  to  this  fact  at  the  point 
where  the  commodities  would  naturally  occur  in  numerical  order. 

The  first  pamphlet  in  the  series  is  an  '^  Introduction  and  Index," 
which  contains: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
ftct  of  1913,  showing  the  paragraph  of  the  act  in  which  the  article  is 
provided  for  and,  if  discussed  under  a  different  paragraph,  the  number 
of  such  paragraph. 

3.  A  list  of  tne  pamphlets  in  the  series,  showing  the  paragraphs 
and  articles  included  in  each  pamphlet. 

Thus  by  use  of  this  '^'Introduction  and  Index,"  the  exact  location 
of  the  discussion  relating  to  a  given  article  or  commodity  can  be 
ascertained. 

In  the  preparation  of  this  report  the  Tariff  Commission  had  the 
services  of  Dr.  Grinnell  Jones  and  Sidney  D.  Kirkpatrick  of  the 
Giemical  Division  of  the  Commission's  stan,  and  of  others. 
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THE  INCANDESCENT  GAS-MANTLE  INDUSTRY. 


StTMMARY. 


The  articles  considered  in  this  report  are  monazite  sand,  thorite, 
thori&nite,  cerite,  thorium  nitrate,  cerium  nitrate,  incandescetit  gas 
mantles,  cerium  metal,  pyrophoric  alloy,  and  the  radioactive  sub- 
stitute, mesothoriiun.  These  commodities  are  classified  in  the  tariff 
act  of  1913  under  the  following  paragraphs: 

•S.  '*  Alkalies,  alkaloids,  and  all  chemical  and  medicinal  compounds,  preparations, 
mixtares  and  salts,  and  combinations  thereof  not  specially  provided  for  in  this  sec- 
tion, 15  per  centum  ad  valorem . ' '  (Cerium  nitrate  and  other  cerium  sails  are  induded. 
hereuiMier.) 

154.  "Metallic  mineial  substances  in  a  crude  state,  and  metals  unwrought,  whether 
capable  of  being  wrought  or  not,  not  specially  provided  for  in  this  section,  10  per 
rentum  ad  valorem;  monazite  sand  and  th(»ite;  thorium,  oxide  of  and  salts  <^;  gas, 
kerosene,  or  aloohol  mantles  treated  with  cheniicals  or  metallic  oxides,  25  per  centum 
ad  valarem;  and  gas-mantle  scrap  consbdn^  in  chief  value  of  metallic  ojodes,  10  per 
centum  ad  valorem."  (Pyrophoric  alloy,  if  imported  in  ingots,  has  been  classined 
as  a  metal  unwrought.) 

167 .  *'  Articles  or  wares  not  specially  provided  for  in  this  section,  if  composed  wholly 
cr  in  pait  of  i^atinum,  gold,  or  silver,  and  articles  or  wares  plated  with  gold  or  silver, 
and  whether  partly  or  wholly  manufactured,  50  per  centum  ad  valorem;  if  com- 
posed wholly  or  in  chief  value  of  iron,  steel,  lead,  copper,  brass,  nickel,  pewter,  zinc, 
aluminum,  or  other  metal,  but  not  plated  with  gold  or  (diver,  and  whether  partly  or 
wlu>lly  manufactured,  20  per  centum  ad  valorem."  (Pyrophoric  alloy,  if  in  sizes 
suitable  for  use,  has  been  classified  hereunder  at  20  per  cent.) 

445.  (^Free  list.)    "Cerium,  cerite,  or  cerium  ore. 

585.  (Free  list.)  '*  ♦  *  «  radioactive  substitutes  *  •  *."  (Mesothorium 
is  included  hereunder.) 

The  most  important  of  these  commodities  is  the  incandescent  gas 
mantle,  which  is  composed  of  99  per  cent  of  thoria  and  1  per  cent  of 
ceria.  Its  fundamental  raw  material  is  the  mineral  known  as 
monazite  sand,  from  which  pure  thorium  nitrate  and  cerimn  nitrate 
are  obtained  by  complex  chemical  processes.  A  fiber  is  knit  into 
the  proper  form  for  the  mantle  and  then  soaked  in  a  solution  of 
thonum  and  cerium  nitrates.  After  drying  it  is  heated  to  a  white 
heat  in  order  to  burn  oflf  the  fabric  and  to  convert  the  nitrates  into 
oxides,  which  retain  the  shape  and  structure  of  the  original  fabric. 

The  incandescent  gas  mantle  gives  the  cheapest  illumination  wher- 
ever natural  or  manufactured  gas  is  available.  The  world's  con- 
sumption of  gas  mantles  may  be  estimated  at  300  million  per  year, 
and  of  this  number  at  least  80  million  are  annually  used  in  the 
United  States.  The  domestic  industry  is  well  developed  and  a  con- 
siderable export  businfess  has  been  established. 

Monazite  sand  is  of  wide  occurrence,  but  the  only  deposits  which 
have  ever  been  worked  commercially  are  in  Brazil,  India,  and  in 
North  and  South  Carolina.  The  American  industry,  however,  has 
made  little  or  no  progress  since  1906,  principally  because  the  deposits 
are  low-^ade,  small  and  scattered,  and  can  not  be  worked  in  compe- 
tition with  the  richer  and  more  easily  mined  deposits  of  India  and 
Brazil.  The  world's  annual  consumption  of  monazite  sand  is 
approximately  3,500  tons. 
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Monazite  contains  from  4  to  12  per  cent  of  thoria,  about  30  per  cent 
of  ceria,  and  about  30  percent  of  the  other  rare  earths — ^lanmanunij 
neodymium,  and  praesodymium  oxides.  A  large  surplus  of  cerium 
and  closely  related  salts  above  that  needed  for  mantle  manufacture 
is  obtained  from  the  monazite  sand.  This  is  in  part  consruned  in 
making  pyrophoric  alloy  and  electrodes  for  flaming  electric  arc 
lamps,  ryrophoric  alloy,  which  consists  of  iron  alloyed  with  about 
30  per  cent  of  cerium  or  the  mixed  rare^earth  metals,  serves  as  the 
basis  for  the  manufacture  of  various  ignition  devices,  such  as  auto- 
matic ^as  and  cigar  lighters.  The  complete  manufacture  of  the  alloy 
from  tne  residues  and  by-products  of  the  gas-mantle  industry  has 
been  developed  in  the  United  States  since  the  outbreak  of  the  'war. 
Statistics  for  the  domestic  production  are  not  available,  but  the 
consumption  in  the  United  States  has  been  estimated  at  about  20 
tons  per  year. 

Another  by-product  of  minor  importance  is  the  radioactive  sub- 
stance, mesothorium,  which  is  obtained  from  monazite  sand  in  the 
manufacture  of  thorium  nitrate.  Mesothorium  has  the  same  use  in 
therapy  as  radium,  and  the  demand  for  it  will  probably  increase  as  the 
richer  supplies  of  radium  ore  are  being  depleted.  Only  a  small  quan- 
tity of  mesothoriimi  has  been  recoverea  in  this  country  up  to  the 
present  time,  but  at  least  two  manufacturers  are  producing  it  as  a 
oy-product  in  the  manufacture  of  thorium  nitrate  for  gas  mantles. 

paragraph  154  of  the  tariff  act  of  1913  imposes  a  duty  of  25  per 
cent  ad  valorem  equally  on  the  crude  raw  material,  monazite  sand 
(which  is  not  mined  commercially  in  this  country),  on  the  refined 
intermediate  material,  thorium  nitrate,  and  on  the  finished  product, 
the  incandescent  gas  mantle.  Since  the  rate  is  ad  valorem,  thorium 
nitrate  pays  a  higher  duty  per  pound  than  monazite  sand;  for  ex- 
ample, if  translated  into  specific  rates  for  1914,  the  duty  paid  on 
mionazite  sand  was  $0,019  per  pound  and  on  thorium  nitrate  $0,545 
per  pound.  The  duty  on  gas  mantles  amounted  to  seven-eighths  cent 
each  in  1914.  Assuming  that  325  mantles  are  made  from  a  pound, 
the  dutiable  value  in  1914  of  the  gas  mantles  equivalent  to  this 
quantity  of  thorium  nitrate  was  $11.38,  on  which  the  duty  was  $2.84. 


MONAZITE  SAND. 


The  mineral  monazite,  which  is  usually  mined  in  the  form  of  an 
lUuTial  sandy  consists  chiefly  of  the  phosphates  of  cerium  and  other 
rare-earth  metals  mixed  with  small  and  variable  amounts  of  thoria. 
It  varies  in  color  from  yellow  to  brownish  red  or  even  black,  and  has  a 
foecific  gravity  of  4.7  to  5.2.  Monazite  usually  contains  about  30 
per  cent  of  ceria  and  from  4  to  12  per  cent  of  thoria.  Since  the  gas 
mantle  requires  99  per  cent  of  thona  to  1  per  cent  of  ceria  and  since 
the  other  uses  do  not  utilize  all  of  the  ceria  produced,  the  value  of 
the  monazite  depends  primarily  upon  its  content  of  thoria. 

A  typical  analysis  of  the  Brazilian  sand  shows  the  following  con- 
tent: 

Percent.  Pereeot* 

Tb«»ria 5  I  Yttrium  oxide 2 

>tt 30     Iron  oxide  and  calcium  oxide 5 

Unthanum  oxide 14     Phoephoric  anhydrid 28 

NV^imium    oxide   and    praesody- 
miiim  oxide 16 

DEVELOPMENT  OP  THE  INDUSTRY. 

At  the  time  of  the  inv^ition  of  the  gas  mantle  the  principal  sources 
^*  thoria  were  the  minerals^  thorite  and  thorianite,  ootained  in  small 
■;GAntitie8  from  Sweden  and  Norway.  The  search  for  other  supplies 
^suited  in  the  discovery  of  large  deposits  of  monazite  sand  on  certain 
;^.i  beaches  in  Brazil.  Early  control  of  these  deposits  was  secured 
)y  an  American  (Mr.  John  Gordon),  who  had  obtained  from  the 
Brazilian  Government  a  monopoly  of  the  important  deposits  in  the 
>tate  of  Bahia.  In  1902,  by  an  exclusive  agreement  with  Mr.  Gordon, 
the  supply  of  monazite  came  into  the  hands  of  a  close  combination  of 
'he  four  largest  German  manufacturers  and  the  single  large  Austrian 
producer  of  thorium  nitrate.  By  this  agreement  Mr,  Gordon  was  to 
receive  $150  per  metric  ton  for  the  monazite  and  an  addi tonal  per- 
c^'ntage  basea  on  the  profits  from  the  thorium  and  cerium  nitrates. 
The  combination  of  thorium  manuf actiu*ers,  thus  fortified  by  the  con- 
trol of  the  raw  material,  raised  its  price  of  thoriimi  nitrate  by  100 
I^r  cent. 

In  a  short  time,  however,  the  Brazilian  Government  recognized 
the  value  of  the  monazite  resources  and  granted  a  lease  for  the 
exploitation  of  the  coast  lands  in  the  State  of  Espirito  Santo.  The 
^iprman  thorium  combination,  realizing  the  possible  competition 
ff  this  new  source,  immediately  concluded  a  second  contract  by  which 
^  of  their  supply  was  obtained  from  Mr.  Gordon,  and  half  from 
•he  DeFreitas  Co.,  of  Hamburg,  who  had  secured  this  new  lease  from 
^he  Brazilian  Government. 
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Other  manufacturers  of  thorium  nitrate  in  Germany  and  in  varic 
other  countries  were  making  every  effort  to  find  new  sources  of  moi 
zite  in  order  to  break  the  German  monopoly.  Small  deposits  ^v( 
located  and  worked  in  North  and  South  Carolina;  in  fact,  the  liigl 
price  of  thorium  nitrate  made  it  possible  for  lOne  German,  mar 
facturer,  who  was  not  a  member  of  the  combination,  to  impt 
Carolina  monazite  into  Germany.  The  Carolina  deposits  were  al 
supplying  the  important  Amencan  manufacturer^  and  for  a  sht 
time  monazite  mining  proved  very  profitable  in  this  country.  Ho" 
ever,  the  market  for  thorium  nitrate  was  gradually  broken,  and  wi 
the  discovery  of  richer  deposits  of  monazite  sand  in  India,  ti 
Carolina  mines  were  unable  to  compete  with  the  Brazilian  ai 
Indian  producers,  notwithstanding  a  duty  of  4  cents  per  j>oui 
under  the  act  of  1909  and  25  per  cent  ad  valorem  under  the  act  • 
1913.  At  the  present  time  there  is  no  commercial  production 
monazite  in  the  United  States. 

The  world's  production  of  monazite  eand  during  recent  yeat^ 
shown  in  Table  1 . 

Tablb  1. — World' iproduetum  of  monadUiarul. 

I  BruU.  Vxdlti  States.         '    Tranmnire  (Indift) ' 


Y«K. 

V.11M. 

11 

i,m 

13iW 

QiuDtlc;.  .     Value.      QuanUI;. 
Shorlloni.i'  '  SharlUxii.  , 


3, 173  I  7I*,VM 


NATURE    OF  THE    DEPOSITS. 

Brazil. — The  moat  important  deposits  are  those  lying  along  the 
seashore,  particularly  in  the  States  of  Bahia  and  Espuito  Santo, 
These  sands  result  from  the  weathering  of  the  monazite-containing 
rocks  and  have  been  concentrated  by  the  natural  action  of  the  tides- 
When  first  exploited,  the  sand  was  sufficiently  valuable  to  be  cv- 

Itorted  in  crude  form,  but  in  later  years  the  material  has  been  of  a 
ower  grade  and  some  preliminary  concentration  has  been  necessary. 
This  concentration  is  accomplished  on  ji^  tables  by  a  wet  methoii, 
by  which  the  monazite  sand,  being  heavier,  is  separated  from  tlie 
gangue.    The    coast    lands    which    are    claimed    by    the    Fedprni 
Governmfint.  are  known  as  "marinhas"  and  have  been  defined  aaj 
meters  inland  from  the  mean  high-water  mark.    '1^^ 
nmediately  behind  the  marinhas  are  the  possession  of 
of  private  individuals  and  they  contain  valuable  deposits 
he  worked  profitably  if  it  were  not  for  the  uncertaiut^ 
has  boundanes.     There  are  other  deposits  in  the  interior 
portion  of  monazite  in  the  gravel  is  much  smaller  and  the 
Wa^ort&lion  has  not  permitted  their  exploitation. 
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The  quantities  of  monazite  sand  exported  from  Brazil  since  1905 
are  shown  in  the  following  tables: 

Tab  LB  2. — Exports  of  monazite  »and/rom  BrazUt  190S-1918,^ 


Year. 


i-ii. 


Quantity. 


!l 


Year. 


Short  toM. 
4,891 
4,797 
4,892 
5,473 
7,123 
6,994 
4,064 


1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 


Quantity. 


Short  tona. 

3,745 

1,584 

661 

484 


1,253 
551 


>  Source:  Commercio  Exterior  do  Brasil,  Rio  de  Janeiro,  1918. 
Table  3. — Exports  oftnorumU  sand  from  Brazil^  by  countries  f  1910  to  1914  ^ 


Countries. 

1910 

1911 

1912 

1913 

1914 

rn:ed  States ^ 

Short  tons. 
1,213 
2,906 
1,864 

Short  tona. 

772 

2,083 

1,209 

............ 

Short  tons. 

661 

2,042 

1,041 



Short  tons. 
441 
282 

Short  tons. 

'"  rnaaay 

661 

France 

858 
3 

Ovji  Britain 



I'jT 

ii 



.............. 

Total 

5,994 

4,064 

1,745 

1,584 

661 

1  Source:  Commercio  Exterior  do  Brasil,  Rio  da  Janelro,'I918. 

India. — ^Deposits  of  monazite  sand  especially  rich  in  thoria  were 
discovered  in  1909  along  the  seacoast  of  Travancore  in  Southern 
India.  In  the  report  of  the  State  geologist  (1917)  the  Travancore 
deposits  were  estimated  to  cover  an  area  of  1,427  acres,  capable  of 
vielding  approximately  1,776,000  tons  of  monazite.  Later  surveys, 
however,  indicate  that  this  estimate  is  much  too  conservative. 

India  produced  (see  Table  1)  approximately  three-fourths  of  the 
world's  output  of  monazite  in  1915  and  because  of  the  higher  per- 
centage of  tnorium,  90  per  cent  of  the  total  thorium  production.  The 
deposits  soon  after  their  discovery  became  the  concession  of  a  firm 
who  sold  the  entire  output  to  Germany.  At  the  outbreak  of  the  war, 
however,  the  German  interests  were  eliminated  and  the  control  taken 
over  by  British  subjects  who  are  under  contract  to  sell  monazite  to 
British  firms  at  any  time  and  at  a  fair  price. 

JVoriA  and  South  Carolina. — The  deposits  of  monazite  sand  in  the 
Carolinas  are  very  scattered  and  no  single  deposit  has  been  found 
which  is  large  enough  to  justify  the  erection  of  a  large-scale  concen- 
tratmg  plant.  The  percentage  of  monazite  in  the  gravel  averages 
but  about  one-fourth  of  1  per  cent.  At  the  time  the  deposits  were 
being  worked  the  mining  was  carried  on  by  methods  similar  to  those 
used  in  the  old  placer  method  of  mining  gold  and  usuallv  by  the 
natives  and  at  times  when  no  farm  work  could  be  done.  Mr.  Kithil 
of  the  Bureau  of  Miifes  estimated  in  1915,  that  the  cost  of  producing 
1  ton  of  92-95  per  cent  monazite  from  the  Carolina  deposits  was  $169 
at  the  concentrating  plant.  Although  there  is  still  an  abundance  of 
monazite  in  the  United  States,  the  deposits  can  not  be  worked  in 
competition  with  the  foreign  sand. 


12 


TARIFF  INFORMATION  SURVEYS. 


OTHER  SOURCES  OF  THORIUM  AND  CERIUM. 

There  are  certain  other  minerals  such  as  thorianite  and  thorite 
which  contain  a  much  larger  percentage  of  thoria  but  are  compara- 
tively rare  and  do  not  compete  with  monazite  as  a  source  of  thorium. 
Thorianite  is  a  heavy  blacK  mineral  containing  60  to  70  per  cent  of 
thoria  and  15  to  30  per  cent  of  uranium  oxide.  It  is  foima  in  certain 
stream  beds  and  gem-bearing  sands  in  Ceylon.  About  9  tons  were 
exported  from  Ceylon  in  1905,  but  since  then  only  small  quantities 
have  been  produced.  It  is  known,  however,  that  British  firms  are 
again  offering  thorianite  and  are  claiming  a  special  value  because  of 
its  content  of  uranium  and  radio-active  substances.  Thorite  is  a 
yellow  to  dark  brown  mineral  consisting  essentiallv  of  thorium  sili- 
cate. It  is  of  little  importance  although  occasionally  exported  from 
Norway  and  Ceylon.  Allanite  and  cerite  are  cerium-bearing  min- 
erals which  were  formerly  regarded  as  commercial  sources  of  the  metal, 
cerium.  Since,  however,  more  cerium  salts  are  obtained  as  by- 
products from  monazite  than  can  be  consumed,  allanite  and  cerite 
are  of  negli^ble  industrial  importance,  and  therefore,  are  given  no 
special  consideration  in  this  report. 

IMPORTS  INTO  THE  UNITED  STATES. 

The  general  imports  of  monazite  sand  and  thorite  into  the  United 
States  by  countries  are  shown  in  Table  4.  The  bulk  of  the  imports 
formerly  came  from  Brazil,  but  since  1916  the  Indian  deposits  nave 
become  an  important  supply.  The  monazite  imported  from  Canada 
is  said  to  be  of  Brazilian  origin,  while  that  from  the  United  Eangdom 
is  Indian. 

Table  4. — General  imports  of  monazite  sand  and  thorite^  by  countries  {fiscal  years\  1910^ 

1918. 


Ccniiitry. 

1910 

1911 

1912 

Qaantity.  | 

Poundi.    i 
220,460  ' 
.....I.. 

Value. 
123,160 

Quantity. 
Poundt. 

Value. 

Quantity. 
Poundi, 

Value. 

France 

Netherlands 

2,206 

1181 

Germany 

467 

47 

Mexico 

■"  220,460* 
2,218,626 

****  i8,975 
196.605 

Pni»il 

1,322,760  i 

113,293 

1,115,429 

fOS,4SS 

Total 

l,W3,6ffr 

1 

136,500 

2,411,291 

215,761 

1,115,420 

06,430 

Country. 

1913 

19 

14 

19 

15 

1 
Quantity.  : 

Pounit. 

Value. 

Quantity. 
Pounds. 

Value. 

Quantity. 

Pound*. 

45 

291,342 

2,500 

1,464,963 

1,758,850 

Valut. 

<^<»nnanv 

u 

United  ivlnKdom 

1 

»,9ie 

Canada 

1 

188 

Braiil 

1,104,9K4  i 
1,1(M,9M  : 

$W,779 
W,779 

1,102,300 
1,102,300  , 

152,329 
52,329 

00,221 

Total ; 

90,828 
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ri.9u  i.-^eneral  imports  of  mcnazite  sand  and  thorite,  by  countries  (fiscal  years), 

79iO-i9W— Continued . 


Country. 

1916 

1017 

1918 

Qtiantity. 

Value. 

Qnantity. 

Value. 

Quantity. 

Value. 

'•«Tnany,.. . , 

Poundt. 

Pounds. 

Poundt. 

:sit«d  ft^!nfd<nii 

1,170,721 

$113,637 

1,134,433 

2,340 

1,079,427 

6114,832 

106 

64,519 

1,341,671 

1,786,060 

1,122,998 

725,366 

1124,865 

96,110 

BrmL 

362,780 

16,757 

44,962 

JknTiflf  lndJA.  „  ,      .    .      ,    . . 

63,774 

Total 

1,523,601 

130,294 

2,216,200 

169,459 

4,975,975 

329,711 

Table  4-a. — General  imports  of  MonatUe  sand  and  thorite  {calendar  years),  1918-1919. 


Imported  from— 

1918 

1919 

Quantity. 

Value. 

Quantity. 

Value. 

Pounds. 
504,000 
950,000 
672,000 

1,061,221 

614,312 
60,882 
36,000 
93,303 

Pounds. 

•'r«la T 

B-Mfl 

832,022 
774,646 

846.660 

Britiih  India. 

68,004 

Total , 

3,187,221 

224,607 

1,606,668 

114,754 

Tne  imports  of  monazite  sand  and  thorite  for  consumption  in  the 
[mted  States  are  shown  in  Table  5.  The  duties  before  1914  were 
equivalent  to  about  50  per  cent  of  the  value.  In  the  act  of  1913 
the  rate  was  reduced  to  25  per  cent  ad  valorem,  and  during  the 
liext  five  vears  there  was  a  gradual  and  considerable  increase  in 
imports,  which  in  1918  were  over  three  times  those  in  1915.  Imports 
(or  the  fiscal  year  1919  dropped  to  less  theui  a  million  pounds,  prob- 
ably caused  by  overimportation  during  previous  years. 

Tablb  5. — Imports  of  monazite  sand  and  thorite  for  consumption  in  the  United  States, 

1909-1920. 


19Q» 

1910 

mi 

\m ;. 

1913... 

l«5 " 

1M«...    '" 

wn...!"" 

WW....'**' 
»W... 

WW..  '**■ 

iw).. 

inoi  


Rate  of  duty. 


6  cents  per  pounds. 
4  cents  per  pound. 

do , 

do 

do 

25  per  cent 

do , 


.do. 
.do. 
•do. 
.do. 


do. 

.....do. 

do 

Free.. 


Quantity. 


Pounds. 

43,956 

145,928 

797,885 

510,781 

1,146,010 

170,792 

1,493,028 

2, 468, 146 

4,020,023 

4,961,385 

952,304 

2,994,515 

632,568 

1,814,182 

300 


Value. 


$3,856 

12,034 

71,216 

41,436 

94,425 

12,984 

133,  H19 

191,576 

263,331 

332,383 

55,998 

204,661 

48, 768 

141,528 

150 


Duty. 


82,637 

5,837 
31,915 
20,431 
45,S00 

3,246 
33,465 
47,894 
65,833 
83,095 
13,975 

51,165 
12,102 
35,382 


Value 
per  unit 

•  of       I 
quantity.! 


ia088 
.082 
.090 
.081 
.082 
.076 
.089 
.077 
.065 
.067 
.059 

.068 
.077 
.077 
.500 


Actual 
and  com- 
puted ad 
valorem 
rate. 


Percent. 
68.40 
48.51 
44.82 
49.31 
48.50 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 

26.00 
25.00 
25.00 


^UB  PhiUppine  Islands. 
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TARIFF  INFOBMATION  SURVEYS. 


DOMESTIC  PRODUCTION, 

The  production  of  monazite  in  the  United  States,  which  aixioiiiite< 
to  1,352,418  pounds  in  1905,  dropped  to  nothing  in  1913  and  1914 
In  1915  the  difficulties  of  importing  caused  a  slight  revival  of  th^ 
industry.  Statistics  for  domestic  production  since  1905  are  shoivr 
in  the  following  table,  taken  from  the  publications  of  the  Unitec 
States  Geological  Survey. 

Table  6. — Production  of  monazite  sand  in  the  United  States,  1905-1918. 


IflOS 
1906 
1907 
1906 
1909 
1910 
1911 
1912 
1913 
1914 
1916 
1910 
1917 
1918 


United  States.! 


Quantity. 


Poundi, 

1,352,418 

846,175 

547,948 

422,646 

541,931 

99.301 

NU. 

NU. 

NO. 

NO. 

36,000 

37,872 


Value. 


$163,908 
152,312 
65,754 
50,718 
65,032 
12,006 


North  CaroUxiA.* 


Quantity. 


3,600 
3,400 


Powidt, 

894,368 

697,275 

> 456, 864 

310,196 

391,068 

83,454 

NU. 

NU. 

NU. 

NU. 

36,000 

37,872 


Value. 


SI07,324 
125, 51^ 
54,824 
37,224 
46,928 
10, 104 


3,600 
3.400 


»• 


!  Statistics  are  those  of  the  United  States  Oedlocical  Surrey. 

t  Statistics  for  North  Carolina  from  1905  to  1906  are  from  "The  Mineral  Industry  of  North  CaroUiui 
those  for  1910  are  ftu-nished  by  Joseph  Hyde  Pratt,  State  geologist  of  North  Carolina. 

*  Statistics  for  1907.  190&  and  1909  were  ooUected  jcAntTy  by  the  United  States  Geological  Survey  and 
the  North  Carolina  Oeoloeical  Economic  Survey. 

4  Statistics  can  not  be  given  without  revealing  the  operations  of  the  single  producer. 


PBICES. 


During  the  war,  prices  per  ton  of  monazite  sand  delivered  to  New 
York  (duty  not  paid)  have  varied  from  $25  to  $40  per  unit  (1  per 
cent  per  ton)  oi  thoria.  The  price,  November  1,  1919,  was  $27 
per  unit,  or  about  $162  per  ton  of  the  6  per  cent  sand. 

TARIFF   CONSIDERATIONS. 

The  domestic  production  of  monazite  sand  as  shown  by  Table  6 
has  decreased  until  it  is  negligible,  notwithstanding  a  specific  duty 
of  4  cents  per  pound  (eauivalent  to  50  per  cent  ad  valorem)  in  the 
act  of  1909  ana  an  ad  valorem  duty  of  25  per  cent  in  the  act  of  1913. 
The  tariff  not  only  failed  to  build  up  the  domestic  monazite  industry, 
but  gave  an  advantage  to  German  manufacturers  of  thorium  nitrate, 
vho  before  the  war,  practically  controlled  the  world's  commerce  in 
thoTiiun  nitrate. 

A  considerable  proportion  of  the  American  demand  for  monazite 

\s  obtaiaed  from  tne  Brazilian  deposits,  and  it  is,  therefore,  of  interest 

lo  note  that  Brazil  has  placed  export  duties  on  monazite  sand  which 

\ary  wsooxding  to  the  mining  district.     This  duty  is  seemingly  in- 

WTi4e4  to  raise  revenue  rather  than  to  encourage  the  exportation  of 

^iv\aW  products  instead  of  crude  raw  materials,  since  there  are  in 

^m\\TvoUcU)riesfor  the  conversion  of  monazite  into  thorium  nitrate. 
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The  export  duties  of  Brazil,  which  are  subject  to  periodic  revision, 
TiTv  greatly  among  the  different  States.  The  official  records  on 
dJe  at  the  office  of  Foreign  Tariffs,  Department  of  Commerce,  and 
corrected  to  October  1.  1919,  indicate  that  the  following  duties  are 
ji  effect  on  exports  oi  monazite  sand.  (The  value  of  the  milreis 
Daper  used  in  tnis  calculation  is  S0.255.  See  Treasury  Department 
circular  ''Value  of  Foreign  Coins,"  Oct.  1,  1919.) 

Federal  Government. — ^Monazite  sand  mined  and  exported  from  the  Federal  district? 
is  ineeBed  at  th^  rate  of  )  per  cent  ad  valorem.  Specific  mention  is  not  made,  but 
atonaiite  aaad  falls  under  tne  general  provision. 

Rio  de  Janeiro, — In  the  revision  of  Febmary^  1917,  the  export  duty  on  yellow 
mooaate  sand  was  4  per  cent  of  an  official  valuation  of  $128.25  per  metric  ton  and  on 
blAck  monazite  sand  the  duty  was  4  per  cent  of  an  official  valuation  of  138.50.  This  is 
eqaivalent  to  15.13  and  $1.55  per  ton,  respectively. 

EtpirUo  Santo. — ^The  most  recent  revision  (1917)  provides  an  export  duty  of  25  per 
ceat  on  an  official  valuation  of  $102.60,  which  is  equivalent  to  a  specific  export  tax 
oi  125.65  per  ton. 

Minas  Gferaee, — ^In  the  revision  of  April,  1916,  the  export  duty  on  >ello^  monazite 
aad  was  4  per  cent  on  an  official  valuation  of  $0,128  per  kg.  and  on  black  mona/ite 
auid  the  duty  was  1  perc^t  of  an.oilidal  valuatio^i  of  $(10385  per  kg.  These  duties 
ftre  the  same  as  those  for  the  State  of  Rio  de  Janeiro,  namely,  $5.13  per  ton  of  black 
sod  and  $1.55  per  ton  of  yellow  sand. 


THORIUM  AND  CERIUM  NITRATES. 
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DESCRIPTION    AND    USES. 

Thorium  nitrate  is  a  white  crystalline  material,  very  soluble  i 
water  or  alcoho,  and  should  be  thoroughly  purified  if  intended  fo 
use  in  mantle  manufacture.  The  presence  of  phosphates  cause 
the  mantles  to  be  excessively  brittle  and  not  more  tnan  0.OO4  po{ 
cent  of  P2O5  is  usually  permitted.  The  alkalies  and  alkaline  ear t hi 
cause  the  mantles  to  shrink  and  lose  their  shape  and  the  prescncj 
of  certain  rare-earth  metals  decreases  their  luminosity. 

By  far  the  most  important  use  for  thorium  nitrate  is  in  the  manu 
facture  of  incandascent  gas  mantles:  thorium  nitrate  with  about  1 
er  cent  of  cerium  nitrate  constitutes  the  impregnating  fluid  usecl 
or  all  types  of  mantles.  A  small  amount  of  thorium  is  sometimH 
alloyed  with  tungsten  to  be  used  as  a  filament  for  incandescent  eleci 
trie  lights,  and  certain  flash-light  powders  also  contain  thorium^ 
Small  pastilles  consisting  of  99  per  cent  of  thoria  and  1  per  cent  ol 
ceria  give  off  an  intense  white  light  when  heated  in  a  gas  flame  ann 
are  ased  for  motion-picture  projection  in  localities  where  the  electric! 
arc  is  not  available. 

Cerium  nitrate  is  a  white  crystalline  salt  which  is  very  deliqucjscent! 
and  decomposes  if  heated  to  200°  C.  If  it  is  to  be  used  in  the  manu- 
facture of  mantles  it  should  be  of  purity  comparable  to  that  required 
for  thorium  nitrate. 

The  principal  use  for  cerium  nitrate  is  in  gas-mantle  manufacture. 
Cerium  metal  forms  the  basis  of  the  manufacture  of  pyrophoric 
alloys.  Other  salts  of  cerium  are  used  in  the  manufacture  of  flaming 
electric-arc  lamps,  in  glass  making  and  ceramics,  in  tanning  and 
dyeing,  and  in  medicine. 

METHOD   OF    MANUFACTURE. 

The  preparation  of  pure  thorium  and  cerium  nitrates  is  a  lon^ 
and  complex  process,  and  there  is  no  recognized  procedure  used  by 
all  manufactures.  The  general  principles  involved  are  well  known, 
but  certain  of  the  details  of  the  final  stages  in  the  purification  are 
guarded  as  trade  secrets. 

The  first  step  in  the  process  is  known  as  '^breaking''  the  monazite 
sand  and  consists  in  heating  the  finely  ground  sand  with  slightly 
more  than  its  weight  of  sulphuric  acid.  This  changes  the  phos- 
phates to  sulphates  and  yielas  a  white  pasty  mass  which  is  poured 
into  water  and  left  to  settle  The  insoluble  residue  is  filtered  off. 
and  the  solution,  consisting  of  the  sulphates  of  thorium,  cerium, 
lanthanum,  etc.,  in  dilute  phosphoric  and  sulphuric  acids,  is  par- 
tially neutralized  with  an  alkali  or  alkaline  earth.  This  causes 
the  precipitation  of  a  much  enriched  thorium  phosphate,  and  bv 
filtering,  a  large  proportion  of  the  other  rare  earths  is  removed. 
This  filtrate  contains  the  cerium  which  is  separated  from  the  salts 
of  other  similar  elements  by  another  series  of  operations.  The 
thorium-phosphate   precipitate   is   usually   redissolved   in   a  small 

16 


TARIFF  INFORMATION  SURVEYS. 


17 


Quantity  of  acid  and  the  process  repeated.     In  the  older  practice 
tne  phosphate  was  next  treated  with  oxalic  acid  and  the  thorium 
precipitated   as   thorium  oxalate.     In  the   more  recent   processes, 
nowever,  the  phosphate  is  cooked  with  soda  ash,  which  converts 
it  to  an  insoluble  oasic  carbonate,  and  this,  on  further  treatment 
-arith  caustic  soda,   yields   thorium  hydroxide.     The  hydroxide  is 
dissolved  in  sulphuric  acid  and  the  thorium  sulphate  fractionally 
crystaUized,   a  process  which  removes  most  of  the  more  soluble 
'-erium  sulphate.     The  sulphate  is  reconverted   to  the  hydroxide 
with  ammonia  and  the  thorium  nitrate  finally  obtained  by  dis- 
solving in  pure  nitric  acid  and  crystallizing.    The  process  is  said  to 
yield  at  least  90  per  cent  of  the  thorium  contained  in  the  monazite 
sand. 

THE    INDUSTRY   IN   THE   UNITED   STATES. 

Until  the  outbreak  of  the  European  War,  the  Welsbach  Co.,  of 
Gloucester  City,  N.  J.,  was  the  pnncipal  producer  of  thorium  and 
ceriura  nitrates  from  monazite  sand  in  the  United  States.  There 
were  at  least  two  other  producers,  but  the  output  of  these  firms 
was  much  smaller  than  that  of  the  Welsbach  Co.,  who  before  the 
war  consumed  a  large  proportion  of  their  output  in  the  manufacture 
nf  mantles.  The  other  manufacturers  of  gas  mantles  (about  30  in 
number)  relied  on  imported  thorium  and  cerium  nitrates.  Imports 
of  thorium  nitrate  from  Germany  were,  roughly,  equal  to  the 
American  production. 

When  the  European  War  broke  out  English  and  French  mantle 
makers,  who  had  largely  relied  on  German  and  Austrian  sources 
f'f  thorium  nitrate,  were  cut  off  from  these  sources  of  supply  and 
immediately  turned  to  the  American  producers.  The  companies  in 
the  United  States  expanded  their  productive  capacity  to  meet  this 
foreign  demand  and  the  shortage  caused  in  this  country  by  the 
decreased  imports  of  thorium  nitrate.  The  Lindsay  Lirfit  Co.,  of 
Chicago,  tooK  up  the  manufacture  on  a  considerable  scale  in  1914. 
Other  producers  are  the  Maywood  Chemical  Works,  of  Maywood,  N.  J. ; 
the  Block  Light  Co.,  of  Youngstown,  Ohio;  and  the  General  Gas 
Mantle  Co.,  of  Camden,  N.  J.  The  Standard  Tungsten  Corporation, 
of  Xew  York,  and  the  New  Process  Gas  Mantle  Co.,  of  Philadelphia, 
formerlv  manufactured  some  thorium  nitrate. 


DOMESTIC   PRODUCTION. 

The  production  of  thorium  nitrate  in  the  United  States  as  reported 
to  the  TariflF  Commission  by  the  manufacturers  is  shown  in  Table  7. 
The  increase  in  productive  capacity  is  evidenced  by  the  fact  that 
during  the  first  five  years  for  which  statistics  were  obtained,  the 
production  increased  by  300  per  cent. 

Tabj^b  7. — Production  of  thorium  nitrate  in  the  United  States ^  191S-1919, 


Year. 


Number  of ;  r»„«r»n»«- 
producers.    Quantity. 


1115. 


4 

5 
5 
5 


Year. 


I  Number  of 
jiroducers. 


Poundi. 
149,850     1917 
155,944  ,1  1918 
210,748  I'  1919 
315,157  I 


5 
6 
6 


Quantity. 


Pounds. 
439,304 
387,707 
239,163 
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IMPORTS   INTO   THE   UNITED   STATES. 

Imports  of  thorium  nitrate  are  shown  in  Table  8  and  of  thorium 
oxide  and  other  thorium  salts  in  Table  9.  In  1914,  99.5  per  cent  of 
the  thorium  nitrate  was  received  from  Germany,  0.3  per  c^nt  from 
Eneland,  and  0.2  per  cent  from  Austria-Himcary.  Of  the  thorium 
oxide,  54  per  cent  was  received  from  England  and  46  per  cent  from 
Germany.  Import  statistics  for  cerium  nitrate  are  not  shown 
separately,  but  m  1914,  2,124  pounds,  valued  at  $1 ,522,  were  imported 
from  Germany. 

The  export  statistics  for  thorium  nitrate  are  not  shown  in  Commerce 
and  Navigation  of  the  United  States,  and  data  compiled  by  the  Tariff 
Commission  can  not  be  published  without  revealing  confidential 
information.  It  is  worth  noting,  however,  that  the  export  trade 
did  not  begin  until  1914,  although  in  that  year  considerable  C|uan* 
tities  were  exported.  In  the  following  years  the  exports  continued 
to  increase  and  very  anpreciably  exceeded  the  imports. 

Manufacturers  of  tnorium  nitrate  are  able  to  take  advantage  of 
the  drawback  provision  of  the  tariff  act  by  which  a  ''drawback"  or 
refund  of  duty  (minus  1  per  cent)  is  paid  on  imported  monazite 
sand  from  which  thorium  nitrate  is  manufactured  for  export.  Thus, 
in  1918,  89,835  pounds  of  thorium  nitrate  were  manufactured  for 
export  from  $44,338  worth  of  monazite  sand,  on  which  a  drawback 
of  $10,973.67  was  paid. 

Table  8. — Imparts  of  thorium  nitrate  for  consumption  in  the  United  States^  1909-19tO, 


Ffflcsl  yfftre. 


1909.. 
1910  t. 
1910  <. 
1911 . . 
1912.. 
1913.. 
1914  s. 
1914 «. 
1915.. 
1916.. 
1917.. 
1918. . 
1919.. 
1919 ». 
1920». 


Rates  of 
duty. 


Per  cent. 
25 
25 
40 
40 
40 
40 
40 
25 
25 
25 
25 
25 
25 
25 
25 


Qiumtity. 


Pounds. 

138,751 

1,334 

79,189 

118,201 

118,170 

112, 105 

21,283 

123.130 

78,516 

22,261 

1,877 


Value. 


Duties. 


$270,917 

3,040 

156,459 

237,312 

230,395 

212,268 

41,911 

267,840 

186,395 

63,496 

5,263 


3,3«»7 
35,496 


5,250 
42,857 


$67,729 
760 
62,583 
M,»4 
92,158 
84,905 
16,764 
66,963 
46,898 
15,874 
1,315 


1,312 
10,714 


Value  |Mr 

unit  of 
quantity. 


t3.0$ 
2.tft 
l.t» 
S.01 
1.96 
1.89 
1.97 
11$ 
8.S7 

a.  $6 


l.M 
1.31 


1  July  1. 1909,  to  AuR.  5, 1909. 
*  Aiui.  6, 1909,  to  June  30,  1910. 
»  July  1,  1913,  to  Oct.  3, 1913. 


«  Oct.  4.  1913,  to  June  30, 1914. 
'"  Calendar  year. 


Table  9. — Imports  of  thorium  oxide  and  other  thorium  salts  for  consumption  in  the 

United  States,  1914-1919. 


Fiscal  vears. 


duty.     '  Q»»an"»y- 


Value. 


Duties. 


Value  per 

unit  of 
quantity. 


•  PiTctnl. 

1  !♦  1 4  » 25 

1  «*  1  :i 2.'i 

1  'M  fi 2:» 

1917 25 

191^ 25 

1919 25 

19isr 25 

>  Act  of  1913,  Oct.  4,  1913,  to  June  30. 1914 


Pound*. 

1 

2,4fK) 

$4,075  , 

$1,018  1 

$1.«& 

S2 

359 

S9 

4.37 

1 

2,f.l2 

fi.(>92 

1,523 

X33 

I 

1.016 

3.9M4 

996 

3.46 

2H 

*  iii  !'  ' 

31 

4.  a 

• 

1 

2^ 

124 

31 

4.  a 

14. 

» Calendar 

year. 
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PRICES. 

Market  quotations  for  thorium  nitrate  are  not  reported  in  the 
^ientific  and  trade  journals,  but  the  following  table  (adapted  from 
Bureau  of  Mines  Technical  Paper  No.  110)  snows  the  fluctuations 
that  have  occurred  in  the  price  of  thorium  nitrate  in  Europe  and  the 
United  States  from  1894  to  1919. 

The  price  January  1,  1920,  was  $3.75  per  pound. 

• 

TiBLE  10. — EstimaUd  jnice$  of  thorium  nitrate  in  Europe  and  the  United  States,  1894" 

1919} 


Y«r. 


» 

t^^MoIy 

1^,  November 
;«t,e»rlypart. 
:«. later  part. 

ir _... 

» 

•m 

:m 

'4^1 

•'W,  early  pirt. 
i*<. later  part. 

3-5 ..  ... 

M 

W 


Price  per  pound. 


Europe. 


United 
States. 


$216.09 

07.24 

54.02 

33.41 

16.21 

10.87 

6.48 

4.32 

3.24 

3.03 

3.80 

4.65 

4.65 

4.65 

4.65 

2.02 

3.46 


$5.86 
5.86 
6.10 
6.53 
3.78 
3.03 


Year. 


1007,  later  part. 

1908 

1909 

1910,  early  part. 
1910,  later  part. 

1911 

1912 

1913,  early  part. 

1913,  later  part. 

1914,  early  part. 
1914,  later  part. 

1915 

1916 

1917 

1918 

1919 


Price  per  pornid. 


Europe. 


$3.46 
3.46 
2.02 
2.05 
1.84 
2.88 
2.38 
2.27 
2.27 
2.38 
2.88 

«2.38 


(•) 


United 
States. 


$4.65 
4.70 
3.87 
3.20 
3.00 
3.00 
3.00 
2.85 
2.00 
2.71 
3.26 
4.25 

>5.85 
8.00 
8.00 
3.75 


.  Theprices  from  1914  to  1919  were  furnished  the  Tariff  Commission  by  Dr.  Hugo  Lieber,  23  East  Twenty- 
oth  Street,  New  York  City. 

'  ^  .0.  b.  HamburE.  diarces  for  container  to  be  added. 

'  (^to  April,  1916,  was $4.25;  from  May  to  October,  $6.50;  and  from  October  to  December,  $7  per  pound. 
*Priett  in  Germaoy  during  1919  are  reported  to  have  varied  from  80  to  110  marks  per  kilogram. 


TARIFF   CONSIDERATIONS. 

The  manufacture  of  thorium  nitrate  in  the  United  States  became 
^cU  established  during  the  war  and  considerable  quantities  are  now 
l^eing  exported  to  Europe.  It  is  a  question  whether  American  manu- 
facturers will  be  able  to  hold  this  export  trade  under  normal  con- 
aitions,  but  the  home  market  will  probably  be  well  supplied  by  the 
^lomestic  producers. 

There  is,  however,  the  possibility  that  the  European  manufacturers 
ofthoriuin  nitrate  will  secure  their  raw  material  at  a  lower  cost  than 
Ae  American  manufacturers  who  are  forced  to  pay  an  import  duty 
of  25  per  cent  ad  valorem.  If,  therefore,  the  former  arrive  at  lower 
production  costs,  it  is  obvious  that  they  will  attempt  to  export  to 
America,  which  has  always  been  a  profitable  market  for  this  product. 

Gas-mantle  scrap,  which  is  dutiable  at  10  per  cent  ad  valorem, 
^  converted  into  thorium  nitrate,  and  this  is  its  only  commer- 
^^^  use.  The  conversion  is  a  very  simple  process  in  comparison 
^^^  the  complicated  manufacture  of  thorium  nitrate  from  monazite. 
^^mantle  scrap  is  chiefly  thorium  oxide  and  logically  invites  the 
s*nie  tariff  treatment. 


INCANDESCENT  GAS  MANTLES. 


The  incandescent  gas  mantle  has  developed  from  the  research  o] 
the  Austrian  chemist,  Dr.  Karl  Auer  von  Welsbach.  About  1880  hi 
began  his  study  of  the  rare  earth  elements  and  attempted  to  utilize 
the  property  of  thorium  oxide  and  other  rare  earths  of  emitting  an 
intense  white  light  when  heated  in  a  Bunsen  flame.  In  1884  he 
patented  the  use,  as  a  lighting  medium,  of  a  fibrous  network  com- 
posed of  the  oxides  of  certain  of  the  rare  earth  metals. 

It  was  not  until  about  1893,  however,  that  Welsbach  discovered 
that  the  maximimi  luminosity  was  produced  by  a  mantle  composed 
of  98-99  per  cent  of  thoria  and  1-2  per  cent  of  ceria.    The  com- 
mercial use  of  the  incandescent  gas  mantle  may  be  said  to   have 
begun  with  this  discovery,  and  when  a  few  years  later  the   large 
deposits  of  the  raw  material,  monazite,  were  found,  the  conmaercial 
success  was  assured.    A  rapid  spread  of  lighting  by  incandescent  ^as 
burners  followed,  and  the  gas  mantle  has,  in  a  way,  saved  the  gas- 
lighting  industry  from  the  extremely  severe  competition   of    the 
electric  light.     The  incandescent  gas  mantle  gives   the  cheapest 
illumination  wherever  natural  or  manufactured  gas  is  available. 
About  1900  the  inverted  mantle  was  invented.    This  form  throws 
the  light  downward  instead  of  upward  and  avoids  a  shadow,  so  that 
it  is  an  important  advance  in  the  industry. 

The  world's  consumption  of  gas  mantles  according  to  KithiKs 
estimate  in  1915  amounted  to  about  300,000,000  mantles  each  year. 
V.  B.  Lewis,  an  English  authority,  gives  the  following  estimate  of 
the  prewar  consumption  (1912): 

Mantles.  B£aiitJ«5. 

Germany 100,000,000  ,  Belgium 3,600,000 

America 60,000,000     lUly 3,000,000 

England 38,000,000  '  Ruaaia 1,500,000 

France 16, 000, 000 

The  war  to  some  extent  indirectly  caused  an  increased  use  of  gas 
mantles.  The  demand  for  toluol  for  the  manufacture  of  the  im- 
portant explosive,  T.  N.  T.,  was  so  great  and  the  supplies  so  much 
oelow  the  estimated  requirement,  that  every  possible  means  of 
increasing  the  supply  had  to  be  exploited.  Much  toluol  could  be 
obtained  by  removing  it  from  illuminating  gas,  and  plants  for  its 
recovery  from  this  source  were  installed  in  manv  large  cities.  These 
''stripping*'  plants,  as  they  are  called,  seriously  damage  the  light- 
giving  power  of  gas  when  used  in  open-flame  burners,  but  do  not 
materially  decrease  the  value  of  the  gas  for  use  with  incandescent 
gas  mantles  or  for  cooking  or  heating  purposes.  This  recovery  of 
toluol  for  military  uses  indirectly  stimulated  the  demand  for  mantles. 
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METHOD    OF   MANUFACTURE. 

Tlie  fabrics  used  in  the  manufacture  of  mantles  are  cotton,  ramie, 
and  artificial  silk  (collodion).  Ramie  fiber  gives  the  best  quality,  but 
is  more  expensive  than  cotton  fabric,  and  the  greatest  number  of 
mantles  in  this  coxmtry  are  probably  made  from  cotton.  It  is  said 
fhat  in  Europe  before  the  war  90  per  cent  of  the  mantles  were  made 
from  ramie.  The  use  of  artificial  silk  is  a  more  recent  practice  and 
-^ery  satisfactory  results  are  obtained.  Its  ash  is  claimed  to  have  a 
^eat€r  elasticity  and  there  is  the  additional  advantage  that  it  does 
nut  require  washing  before  impregnation. 

The  fiber  is  woven  into  the  form  of  a  hose  or  tube,  bleached  in  an 
acid  or  alkaline  bath,  and  very  thoroughly  washed  in  distilled  water 
in  order  to  decrease  the  quantity  of  mineral  matter  and  to  remove 
grease  and  other  foreign  substances. 

-::Vf ter  drying  in  a  current  of  hot  air,  the  fabric  is  then  treated  with 
the  *' lighting  fluid,"  which  is  a  solution  containing  from  25  to  50  per 
cent  of  thorium  and  cerium  nitrates  in  the  proportion  of  about  99  parts 
uf  thorium  nitrate  to  1  part  of  cerium  nitrate.  Small  quantities  of 
beryllium  nitrate  and  magnesium  nitrate  are  also  added  to  the  fluid 
in  order  to  strengthen  the  ash  skeleton.  The  fabric  is  then  cut  into 
suitable  lengths  and  one  end  closed  and  sewed  with  asbestos  threadi 
which  afterwards  forms  the  support  for  the  mantle. 

The  next  step,  which  is  known  as  the  *' fixing''  process,  consists  in 
strengthening  the  parts  of  the  mantle  which  are  to  be  subjected  to  the 
greatest  strain.   This  is  accomplished  by  treating  these  portions  with  a 
thorium  solution  containing  a  considerable  proportion  of  alumina  and 
the  alkaline  earths.    If  desu*ed,  the  mantle  mav  then  be  branded  with 
the  manufacturer's  trade-mark  by  the  use  oi  a  mixtm*e  containing 
didymium  nitrate,  which  is  a  by-product  in  the  manufacture  of 
cerium  nitrate.   After  the  fabric  is  dried  and  shaped  it  is  *  *  burned  off ' ' 
and  the  nitrates  converted  into  the  oxides  by  an  intense  flame.    This 
4»peration  requires  considerable  skill  and  2  or  3  per  cent  of  the  total 
number  of  upright  mantles  are  usually  damaged  in  the  process.     In 
the  case  of  the  mverted  mantle  the  loss  may  run  as  high  as  10  to  20 
per  cent.    This  gives  rise  to  the  material  known  as  gas-mantle  scrap 
which  is  saved  and  returned  to  the  thorium-nitrate  manufacturer  for 
the  recovery  of  the  thoria  and  ceria.    Practically  90  per  cent  of  the 
gas-mantle  scrap  is  obtained  in  this  way  and  the  remainder  consists 
of  worn-out  mantles  collected  from  the  gas  companies  and  other  large 
consumers.    The  mantles  which  are  not  damaged  in  the  heating  proc- 
ess and  have  passed  inspection  for  size,  shape,  and  material  defects 
are  dipped  into  a  solution  of  collodion,  in  order  to  give  them  the 
necessary  strength  to  withstand  the  shocks  of  shipping. 

This  description  refers  chiefly  to  the  cotton  or  ramie  mantles.  The 
types  used  for  lighting  railway  cars  and  all  artificial  silk  mantles 
nHjuire  different  methods  of  manufacture,  although  the  same  general 
prmciples  are  involved. 

The  number  of  mantles  manufactured  from  a  pound  of  thorium 
nitrate  varies  with  the  shape,  quality,  and  size  of  the  product.  John- 
stone states  that  in  English  practice  500  to  600  of  the  best  quality 
upright  mantles  of  the  *'C"  size  are  made  from  a  kilo  (225  to  275 
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mantles  per  pound),  and  1,000  per  kilo  of  the  cheaper  quality  (450  p€ 
pound).  In  American  practice  the  number  of  mantles  per  pound  <\ 
thorium  nitrate  averages  about  325. 

INTERNATIONAL  TRADE   IN   GAS   MANTLES. 

Following  the  invention  of  the  gas  mantle  the  German  and  Austria; 
industries  grew  extensively  and  for  a  time  supplied  the  demands  c 
Europe  and  America.  In  1906  Germany  exported  gas  mantles  to  tit 
value  of  $2,240,000,  but  since  that  time  there  has  been  a  considerabi 
decrease  in  her  exportations,  for  a  number  of  factories  have  beei 
erected  in  almost  every  country.  The  exports  of  gas  mantles  frori 
Germany,  1911-1913,  are  shown  in  Table  11. 

Table  11. — Exports  of  gas  mantles  from  Germany,  1911-191S} 


Exported  to>~ 


Belgjum 

Benxnark 

Trance 

Great  Britain... 

Netherlands 

Austria-Hungary 
United  States... 
All  other 

Total 


1911 


Quantity. 


Value. 


Poundi, 


9.700  ; 

$18, 103 

12;666  1 

19,771 

7,937  ' 

22,391 

259,702  1 

1,070,947 

84,216 

195,800 

10,582 

24,773 

14,991 

46,211 

117,004 

400,652 

516,758  ,    1,798,648 


1912 


1913 


Quantity. 

Value. 

Quantity. 

Value. 

Pounds, 

■  ■          1 
1 

1 

Pounds. 

4,630 

$11,910  ' 

11,905 

S21,91J 

11,905 

23,105 

13,448 

24,29j 

23,148 

23,820 

11,905 

29, 77.1 

333,115 

1,211,485 

381,837 

1,  165, 5i:^ 

87,743 

170,551 

79,145 

165,  .>i^ 

17,857 

41,923 

18,298 

44,o4.i 

20,282 

58,836 

7,055 

22,  lai 

110,671 

421,615 

111,332 

414,945 

609,351 

1,963,244  \ 

634,925 

1,888,6SS 

1  Source:  Vlerteljahrshefte  zur  Statlstik  des  deustschen  Reichs  (1914). 

The  Austrian  industry  even  before  the  war  was  no  longer  an 
important  factor  in  the  export  trade,  as  may  be  seen  by  Table  12,  in 
which  her  imports  and  exports  of  gas  mantles  are  compared.  The 
imports,  which  came  principally  from  Germany,  considerably  exceeded 
the  exports. 

Table  12. — Imports  and  exports  of  gas  mantles  Jor  Atatria- Hungary ^  1909-19 IS. 


1909. 
1910. 
1911. 
1912. 
1913. 


Pounds. 
13,228 
38, 140 
25,353 
32,628 
38, 140 


$24,312 
70,100 
46,598 
59,970 
70,100 


Exports. 


Quantity. 


Pounds. 
11,023 
3,527 
3,307 
3,307 
3,307 


Value. 


$18,234 

5,673 
5,470 
5  470 
5  470 


BY  COUNTRIES,  1913. 


Oennany 

Great  Britain. 

Rumania 

Switzerland.. 


24,251  1 
7,716  I 


6,173 


Total. 


38, 140 


$44,672 
14,182 


11,346  , 


70,100 


220 

2,205 

661 

221 


3,307 


$365 
3,647 
1,093 

m 


5,470 


Source:  Statlstik  des  AuswILrtlgen  Handels  des  Oster.  Hungar.  Monachie  (1913). 
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Previous  to  1915,  France  imported  more  gas  mantles  than  were 
exported,  but  since  that  time  imports  have  dropped  off  and  a  small 
export  trade  has  been  developed. 

Table  13. — Imports  and  exports  of  gas  mantles  for  France^  1912-1918. 


Year. 

Imports. 

Exports. 

Quantity. 

Value. 

$69,673 

71,217 

30,494 

1,930 

579 

10,036 

386 

Quantity. 

Value. 

19!> 

Number. 

722,000 

737,000 

315,000 

19,000 

2,000 

29,000 

1,000 

Number. 
143,000 
212,000 
98,000 
280,000 
305,000 
115,000 
221.000 

116,506 
24,511 

ISU 

1914 

11,387 
32,424 
94,184 

:9io 

:m 

liI7 

39,951 

7A  St4 

1?IS 

1 

Source:  Documents  Statistiques  sur  le  Commerce  de  la  France,  Paris,  1918. 

The  imports  of  incandescent  gas  mantles  and  mantle  scrap  into 
the  United  States  are  shown  in  the  following  tables : 

Table  14. — Imports  of  incandescent  gas  mantles  for  consumption  in  the  United  States ^ 

1910-1920. 


Fiscal  year. 


Rates  of  duty 


19101. 
1910S. 
1911.. 
1912.. 
1913.. 
1914  ». 
1911 «. 
1915.. 
1916.. 
1917.. 
1918.. 
1919.. 
19W», 
1919  >. 
1920*. 


20  per  cent 
40  per  cent 

do 

do 

do 

do 

25  per  cent 


Quantities. 


Nuniber. 


727.718 


do '     1,077.289 


•do. 
.do. 
-do. 
.do. 
.do. 
.do. 
.do. 


>  Act  of  1897,  July  1  to  Aug.  5. 1909. 

s.4ct  of  1909,  Aug.  6, 1909,  to  June  30, 1910. 

»Act  of  1909,  July  1  taOct.  3,  1913. 


298,872 

13,240 

3,330 

181 

3,117 

132 

208,497 


<Act  of  1913,  Oct.  4, 1913,  to  June  30, 1914. 
*  Calendar  years. 


Value. 

Duties 
collected. 

Value  per 

unit  of 
quantity. 

811,608 

12,321 

23,935 

23,512 

24,561 

24,886 

4,078 

15,155 

10,156 

3,431 

179 

80 

16 

79 

13 

3,310 

59,838 

58,781 

61,403 

62,215 

10,195 

60,620 

40,627 

13,725 

716 

323 

64 

316 

54 

13,243 

SO.  035 
.038 
.046 
.054 
.097 
.35 
.101 
.409 
.064 

Table  15. — General  imports  of  mantles  for  gas  burners  by  countries  (fiscal  years),  1910^ 

1918. 


Imported  f  rom— 


1910 


Austria-Hungary 81,062 

Gennany 65,645 

Kethcrlaods 618 

Svititrland 3,579 

EogUnd. 3,459 

Canada I  708 

Japan ...'. 

Another I  828 


Total I    76,899 


1911 


1912 


$202   . 
51,647     102,091 


2,563 

412 

9,946 

63 


41 


3o^ 

472 

2,252 

242 

5a> 

11 


1913 


$83 

49,208 

2,948 

3,069 

5,027 

453 

207 

71 


1914 


I 


$915 

14,440 

14,600 

6,707 

42,ai2 

318 

1,2S,J 

15 


1915 


1916         1917 


1918 


$17, 172 

6,385 

2, 395 

13,538 

250 

1,813 

2 


1 
l._ 

$3,320    

1,004    

930 

$295    .. 

449    . 

$4 

253 

28 

33 

010 

113  : 

."vJO 

41  , 

286 

64,874  1    05,901  >    02,200'    80,442;     41,501  i     6,644 


4< 


859 
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Table  15-a. — General  imports  of  mantles  far  gas  burners  by  countries  (calendar  years\ 

1918  and  1919. 


Imported  from— 


1918 


England $4 

Canada. I  26 

Another |  »  286 

Total !  316^ 


1919 


S54 


54 


i  Sweden. 
Table  16. — Imports  of  gas-rnantle  scrap  for  consumption  in  the  United  States,  191O—1920, 


Fiscal  year. 


1910. . 
1911.. 
1912.. 
1913. . 
19141. 
1914*. 
1915. . 
1916. . 
1918.. 
1919. . 
1918  «. 
1920  >. 


Rates  of  duty. 


40  per  cent . 

do 

da..... 

do 

do. 

10  per  cent . 

do. 

....do 

....do 

....do. 

do. 

do 


Quantities. 


Value. 


Duties     l^'^fSr 


Pounds, 


60,435 
4,175 
3,600 
2,291 


$2,892 

r>,120 

2,631 

2,198 

220 

3,305 

73S6 

190 

333 


I 


f 1,156 

2,448 

1,052 

879 

88 

330 

22 

19 

33 


S0.05O 
.055 
.053 
.144 


44 
144 


111 
364 


11 
36 


2.523 
2,52S 


1  Act  of  1909,  July  1  to  Oct.  3, 1913. 

«  Act  of  1913,  Oct.  4, 1913,  to  June  30, 1914. 

s  Calendar  years. 


Export  figures  for  the  United  States  of  mcandescent  gas  mantles 
were  not  published  prior  to  1918.  The  figures  which  are  given  in 
Table  16  indicate  that  domestic  exports  considerably  exceed  the 
imports.  Canada,  the  South  American  countries,  and  British  India 
were  our  principal  customers: 

Table  17. — Domestic  exports  of  incandescent  gas  mantles  (fiscal  years)  y  1918-1919. 


Exported  to— 


Canada.. 
Brazil. . . 
Chile.... 


China 

British  India 

Dutch  East  Indies . 

Australia. 

New  Zealand 

Another 


1918 


90u,  olJv 

24,454 

17,579 

684 

27,755 

5,021 

13,609 

2,932 

57,876 


1919 


Total. 


236,219 


$72,356 
33,031 
17,460 
56,987 
21,498 
34,062 
24,324 
21,359 
75,652 


356,729 


Table  17-a.— Domestic  exports  of  incandescent  gas  mantles  (calendar  years),  1918  and  1919. 


Exported  to— 


1919 


Exported  to — 


1918 


1919 


Canada $90,246 

Brazil 24,500 

Chile I  13,8-W 

China. I  395 

British  India ,  22,043 

Dutch  East  Indies '  23,211 


$70,654 
24,090 
1. 5,910 
57, 171 
31,073 
30,835 


Australia...  $10,726 

New  Zealand 3,997 

Another ;      03)310 


$23,30  8 
20,464 
85, 137 


Total I    252,284         358,642 
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The  rates  of  duty  for  monazite  sand,  thorite,  gas  mantles,  and 
thorium  nitrate  since  1897  are  shown  in  the  following  table: 

Iabuk  IS.-^RaUB  of  duty  on  monazits  wnd,  thorium  nitrate  and  gas  mantles,  1897-1913.^ 


A«t. 


ear. 


1«7 
1909 


ViU 


,  Para.! 


183 
183 


154 


Tariff  classification  or  description. 


♦  •   ♦   monaxite  sand  and  thorite   •   ♦   * 

♦  •   •   mcnazite  sand  and  thorite   ♦   ♦   • 

*  *  *  thorium,  oxide  of  and  salts  of,  gas  mantles  treated  with 
chemicals  or  metallic  oxides,  and  gas  mantle  scrap  consisting  in 
chief  value  of  metallic  oxides   *   *   * 

*  *  *  monacite  sand  and  thorite;  thorium,  oxide  of  and  salts  of; 
gas,  kerosenei  or  alcohol  mantles  treated  wltn  chemicals  or  metalUc 
oxides   ♦   ♦   ♦ 

•  •  m  fuxd  gas  mantle  scrap  consisting  in  chief  value  of  metaUic 
oxides. 


Rate  of  duty, 

specific  and  ad 

valorem. 


6  cents  per  pound. 
4  cents  per  pound. 
40  per  cent. 


25  per  cent. 
10  per  cent. 


1  Forclasalflcatlon  prior  to  1897,  see  Customs  DedalonB,  p.  36. 

The  domestic  import  duties  on  gas  mantles  are  compared  with 
those  of  the  principal  foreign  countries  in  the  following  table: 


Tablb  19. — Rates  of  duty  on  incandescent  gas  mantles  in  principal  countries.^ 


'^vitzcrland 


Countries. 


Tatted  States. 
Cauda , 

Brit.  Pret 

Intermediste 

<renezal* 
.ftralia 

Brit.  Pjret 

ii^xria>Hungary  * 

^^eneraL 

Conventional 

f  «nMny,  general  • 

t»iy.  xenenl 

"^«U. 


Foreign  rate. 


10  per  cent  ad  valorem . 

....do 

17)  per  cent  ad  valorem . 


15  per  cent  ad  valorem . 
20  percent  ad  valorem . 


215  kronen  per  100  kg. 

200  kronen  per  100  kg. 

120  marks  per  100  kg 

5  lire  per  100  mantles 

4.4  cope ks,  each 

2.50  kr.  per  kilo 

(Mantles  not  annealed)  70  fr.  per 

quintal. 
(Mantles  annealed)  100  fr.  per  quintal 
6.30  yen  per  100  mantles 


United  States  equivalent.* 


35  per  cent  ad  valorem. 

10  per  cent  ad  valorem. 
15  per  cent  ad  valorem. 
17|  per  cent  ad  valorem. 

15  per  cent  ad  valorem. 
20  per  cent  ad  valorem. 

SO.  1075  per  pound. 
10.1838  per  pound. 
S0.1296  per  pound. 
10.965  per  100  mantles. 
$0.02266  each. 
S0.3Q36  per  pound. 
10.0612  per  pound. 

S0.0875  per  pound. 
13.14  per  100  mantles. 


'  romniled  from  the  official  records  in  the  Office  of  Foreign  Tarifb,  Department  of  Commerce,  and 
'^Brt«d  to  Oct.  1, 1919. 
>  rxHiverslons  into  United  States  currency  are  based  on  par  values. 

*  ^fovnX  rate  applies  to  the  United  States. 

*  )fantlcs  not  annealed. 

*  Maotles  must  pay  certain  intemal-revenue  taxes  in  addition  to  import  duties. 

CUSTOMS   DECISIONS. 

Mantles  for  Welsbach  gas  burners  made  of  cotton  or  other  vegetable 
fiber  and  saturated  with  various  oxides  of  valuable  metals  consisting 
in  chief  value  of  thorium  and  other  chemical  salts,  were  held  dutiable 
»s  unenumerated  manufactured  articles  under  section  3  of  the  act  of 
•W4  at  20  per  cent  ad  valorem  and  not  as  chemical  compounds  under 
PJ^ragraph  60  nor  as  manufactures  of  cotton  or  other  vegetable  fiber 
^nder  paragraph  264  or  277.— G.  A.  3792  (T.  D.  17917),  act  of  1894. 
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Unfinished  Welsbach  mantles  were  dutiable  under  section  6  of  t 
act  of  1897  as  unenumerated  manufactured  articles  at  20  per  ce 
ad  valorem  and  not  under  paragraph  347  relating  to  manufactures 
ramie,  etc.— Abstract  19103  (T.  D.  290S6),  act  of  1897. 

Mantles  and  metal  burners  packed  and  invoiced  separately,  b 
imported  at  the  same  time,  were  dutiable  separately  and   not 
entireties  under  the  act  of  1897.— Abstract  21842  (T.  D.  30009),  a 
of  1897. 

Mantles  for  oil  burners  were  held  dutiable  by  similitude  under  par 
graph  183  of  the  act  of  1909  as  "gas  mantles''  at  40  per  cent  i 
valorem,  against  the  importer's  contention  for  classification  und 
paragraph  480  as  unenumerated  manufactured  articles. — Abstra 
23010  (T.  D.  30529),  act  of  1909. 

Concentrated   thorium-nitrate  solution  was  held  dutiable    as 
chemical  compound  or  salt  under  paragraph  60  of  the  act  of  18£ 
at  25  per  cent  ad  valorem  and  not  as  an  unenumerated  manufacture 
article  under  section  3.— G.  A.  3288  (T.  D.  16643),  act  of  1894. 

Monazite  sand,  which  was  made  dutiable  by  weight  under  the  a< 
of  1897,  was  dutiable  on  the  gross  weight  as  ascertained  by  tl 
Government  weighers,  without  allowance  by  way  of  deduction  < 
duties  for  alleged  impurities  consisting  of  small  percentages  of  oth( 
minerals,  such  as  quartz  and  garnet.— G.  A.  7006  (T.  D.  30527),  ac 
of  1897. 

TARIFF  CONSroERATIONS. 

In  considering  the  present  tariff  on  these  products,  it  is  of  in  teres 
to  note  that  the  same  ad  valorem  rate  of  airty  has  been  applied  U 
the  crude  mw  material,  the  refined  intermediate  product,  and  th 
finished  article  (see  p.  7).  The  industry  is  entirely  dependent  upoi 
monazite  sand,  whicn  is  no  longer  mined  commercially  in  this  coun 
try.  This  crude  material,  containing  from  4  to  12  per  cent  of  thoria 
is  refined  by  a  long  and  complicated  chemical  process,  by  which  9( 
per  cent  of  the  thoria  is  recovered  as  thorium  nitrate.  Thoriuit 
nitrate  with  1  per  cent  of  the  by-product,  cerium  nitrate,  constitutes 
the  primary  material  for  the  manufacture  of  the  incandescent  gas 
mantle. 

If  we  assume  an  average  content  of  6  per  cent  for  the  monazite 
sand,  the  dutiable  value  m  1914  ($152  per  ton)  was  equivalent  to 
$1.26  per  pound  of  thoria,  on  which  the  duty  amounted  to  $0.3 1 3 
per  pound.  Thorium  nitrate  contains  48.5  per  cent  of  thoria,  and  the 
value  in  1914  ($2.18  per  pound)  was  equivalent  to  $4.50  per  pound 
of  thoria,  on  which  the  duty  was  $1.12  per  pound.  The  dutiable 
value  in  1914  of  the  gas  mantles  eauivalent  to  a  pound  of  thorium 
nitrate  was  $11.38,  on  which  the  auty  was  $2.84.  Since  thorium 
nitrate  is  only  about  one-half  thoria,  the  duty  on  mantles  in  1914 
was  equivalent  to  $5.87  per  pound  of  thoria  contained. 

Thus,  if  the  duty  is  calculated  on  the  basis  of  the  content  of  the 
constituent  of  principal  value,  namely,  thoria,  we  obtain  the  foUoyving 
specific  rates  for  1914: 

Monazite  sand $0. 315  ptr  pound  of  thoria  contained. 

Thorium  nitrate 1. 12   per  pound  of  thoria  contained. 

Gasmantlee 5.87   per  pound  of  thoria  contained. 


PTRQPHORIC  ALLOYS,  CESIUM,  AND  MESOTHORHIM. 


cBBimc. 


Ceriam  is  an  important  constituent  of  many  minerals,  the  moat 
tbimdant  of  which  are  monazite,  allanite,  and  cerite.  However, 
ki^e  quantities  of  the  cerium  earths  are  available  as  the  by-products 
in  the  manufacture  of  thorium  nitrate  from  monazite,  and  at  present 
no  mineral  is  mined  solely  for  its  content  of  cerium.  The  great 
accumulations,  amounting  to  ten  to  twelve  times  the  thoria  produc- 
tion, are  used  for  the  recovery  of  cerium  and  the  other  rare-earth 
metals,  but  the  quantity  thus  consumed  is  only  a  small  fraction  of  the 
quantity  available. 

No  large  commercial  use  has  thus  far  been  developed  for  the  pure 
metal,  ceriimi,  although  its  aJloys  with  other  metals  and  some  of  its 
compounds  have  a  fairly  extended  application.  The  incandescent 
gas  mantle  requires  1  per  cent  of  cenum  nitrate.  Lai^e  quantities 
of  cerium  fluoride  are  used  in  the  manufacture  of  flaming  electric 
arc  lamps.  Cerium-iron  alloy,  because  of  its  pyrophoric  properties,  is 
the  basis  for  the  manufacture  of  automatic,  gas  and  cigar  lighters. 
Certain  cerium  compounds  are  used  in  medicine;  and  metallic  cerium, 
or  its  alloy  with  lanthanum  or  with  the  other  rare-earth  metak,  may 
develop  important  use  as  a  means  of  removing  oxygen  from  iron  for 
castings.  A  small  use  has  been  made  of  ceria  m  glass  making  and  of 
certain  cerium  salts  in  the  tanning  and  dyeing  industries. 

PYROPHORIC   ALLOYS. 

Auer  yon  Welsbach,  in  his  research  on  the  rare-earth  metals,  dis- 
covered in  1903  that  certain  of  the  alloys  when  scratched  with  a  file 
gave  off  sparks  capable  of  igniting  inflammable  gas.  Later  dis« 
coveries  and  improvements  have  demonstrated  that  an  alloy  of  the 
cerium  metals  with  iron  possesses  the  maximum  pyropheric  properties. 
This  alloy,  known  as  pyrophoric  alloy,  cerium-iron  alloy,  spark- 
giving  alloy,  Auer  metal,  etc.,  is  used  in  automatic  gas-lignting 
devices  and  in  many  types  of  pocket  cigar  lighters.  In  the  latter  the 
^parks  fall  upon  a  cotton  wicK  containing  niter  or  saturated  with  an 
inflammable  liquid,  such  as  alcohol,  benzol,  or  gasoline.  There  was 
^ome  demand  for  pyrophoric  alloys  for  war  purposes  in  star  shells, 
tracer  bullets  (in  which  the  friction  of  the  air  during  the  flight  causes 
the  alloy  to  burst  into  flame),  and  in  automatic  lighters  lor  use  in 
trenches  and  other  places  where  matches  proved  impracticable. 

The  pyrophoric  alloys  may  be  made  either  from  metallic  cerium 
^^^  from  a  mixture  of  the  cerium-earth  metals  in  approximately 
^he  following  proportions:  Cerium,  50  to  75  per  cent;  lanthanum, 
ficodymium,  and  praesodymium,  25  to  45  per  cent;  and  iron,  0.5  to  1 
Por  cent. 
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The  manufacture  of  pyrophoric  alloys  employs  the  rare-earth 
residues  obtained  as  a  by-product  from  monazite  sand  and  first 
converts  them  to  the  anhydrous  chlorides.  The  complete  dehydra- 
tion, which  is  a  rather  dimcult  process,  is  essential  in  tne  preparation 
of  the  material  for  the  subsequent  steps  in  its  manufacture.  The 
fused  chlorides  of  the  rare-earth  metals  arc  next  electrolyzed  in  a 
graphite  cell  using  a  large  iron  cathode. 

Before  the  war  the  pyrophoric  alloy  manufactured  in  this  country 
was  made  from  metalhc  cerium  imported  from  Germany.  Soon  after 
the  imports  were  cut  off  by  the  war,  the  manufacture  of  metallic 
cerium  was  undertaken  by  the  New  Process  Metals  Co.  of  New  York. 
This  company  was,  however,  unable  to  make  the  pyrophoric  alloy 
with  iron  owing  to  a  patent  controlled  by  the  Austrian  manufac- 
turers and  the  company,  therefore,  sold  their  product  to  the  American 
agent  of  the  Austnan  producers.  Under  the  trading  with  the  enemy 
act  in  1917,  the  New  Process  Metals  Co.  was  able  to  secure  a  license 
from  the  Federal  Trade  Commission  and  is  now  manufacturing 
pyrophoric  alloy  under  the  patents  formerly  controlled  by  the 
Austrian  manufacturers.  Pyrophoric  alloy  has  been  quoted  at  S25 
to  $40  per  pound,  depending  upon  its  quality  and  the  degree  of  manu- 
facture.    Misch-metal  sells  for  about  $10  per  pound. 

Statistics  for  the  domestic  production  are  not  availal^le,  but  the 
annual  consumption  in  the  United  States  has  been  estimated  at  about 
20  tons.  Durii^  the  war  a  small  export  trade  with  the  Allies  was 
developed,  but  it  is  very  doubtful  if  this  will  be  held  after  normal 
conditions  are  restored  in  Europe. 

Imports  of  pyrophoric  allovs  are  not  pubUshed  separately  in  the 
official  statistics.  Imports  of  "cerium,  cerite,  or  cerium  ore,*'  which, 
are  made  up  chiefly  of  metallic  cerium  and  misch-metal,  are  showm 
in  Table  20. 

Tadle  20. — Imports  of  cerium,  cerite,  or  cerium  ore  entered/or  consumption  in  theUnitetf 

States,  fiscal  years  1910-1919, 


Year. 


1910. 
1911. 
1912. 
1913. 
1914. 
1915. 


Rate  of  duty.  !    Value. 


Free.. 

do. 

do. 

....do. 

....do. 

do. 


'alue.   ; 

Year. 

Rate  of  duty. 
Free 

Value. 

t21ft 

1916 

10,775 

1917 

do 

11.447 
5,200 

12,822 

191H 

..  ..do 

11.558 

1919 

do 

10.712 

191SI 

....  .do. .•...•• 

.  .*• ...... 

6,772 

1919  > 

....  .do. ....... 

^  Calendar  years. 


MESOTIIORIUM. 


Mesothorium  is  a  radioactive  substance*  obtained  from  monazite 
sand  as  a  by-product  in  tlie  manufacture  of  thorium  nitrate.  Tlie 
chemical  properties  of  mesothorium  are  identical  with  those  of 
radium,  and  if  the  two  are  mi.\e<i  intimately  it  is  impossible  to 
s<»parate  tliem.  Mesothorium  lias  the  samt*  use  as  radium  in  therapy 
and  it  is  prol>able  that  its  manufacture  will  increase  largely  in  tne 
future. 

If  it  is  intended  to  rerover  mesothorium  from  monazite,  a  small 
quantity  of  l)arium  chloride  is  added  during  the  sulphuric-acid  treat- 
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ment  of  the  ore,  and  the  mesothorium  is  removed  with  the 
insoluble  barium  sulphate.  It  is  recovered  from  this  precipitate 
And  purified  by  a  series  of  fractional  crystallizations  as  the  chloride 
and  bromide.  ' 

Only  a  small  quantity  of  mesothorium  has  been  recovered  in  this 
a»untry  up  to  the  present  time,  but  at  least  two  manufacturers  are 
producing  it  as  a  by-product  of  the  manufacture  of  thorium  nitrate 
f'»r  gas  mantles.  The  supply  of  mesothorium,  however,  will  never 
r»e  very  great  for,  accordmg  to  Kithil,  only  2.5  milhgrams  of  meso- 
thoriiun  are  obtained  from  a  metric  ton  of  monazite— the  ratio  of 
mesothorium  to  thorium  bein^  about  1  to  19,000,000.  The  prepara- 
Mons  of  mesothorium  are  usually  marketed  in  the  form  of  the  chloride. 
The  price,  depending  upon  the  purity  of  the  product,  is  from  $45  to 
?75  per  milligram  or  roughly  about  $2,000,000  an  ounce. 

Import  statistics  are  not  published,  but  in  1914  this  country 
imported  from  Germany  4  milligrams  valued  at  $286. 

RATES   OF  DUTY. 

MetaUic  cerium  was  on  the  free  list  of  the  act  of  1890  and  has 
remained  there  in  all  of  the  subsequent  revisions.  Under  the  act 
*>(  1897  cerite  or  cerium  ore  was  admitted  free  as  a  crude  mineral, 
(j.  A.  4301,  T.  D.  20245.)  Pyrophoric  alloy -when  imported  in  the 
fonn  of  ingots  has  been  declared  dutiable  under  paragraph  154  as  a 
met^l  unwrought,  ''whether  capable  of  being  wrought  or  not,  not 
specially  provided  for  in  this  section ''  at  10  per  cent  ad  valorem. 
When  the  alloy  is  cut  into  pieces  of  a  size  suitable  for  use  in  the 
lighters  it  is  dutiable  at  20  per  cent  ad  valorem  under  paragraph  167 
^^  an  article  or  ware  ''composed  whoDy  or  in  chief  value  of  iron, 
-t(*el,  *  *  *  or  other  metal,  *  *  *  whether  partly  or  wholly 
manufactured."  Mesothorium  is  imported  free  of  duty  under  para- 
graph 585  as  a  "radioactive  substitute."  The  tariff  description  or 
dassification  of  cerium  since  1890  is  shown  in  the  following  table: 

Tablb  21. — Tariff  classification  of  cerium,  1890-19 IS. 


UL 


Yew. 


Wpt. 


Tariff  classification  or  description. 


Rate  or  duty. 


l-^ 

530 
432 
518 

Cerium 

Free. 

1<»4 

do 

Do. 

'.*7 

do 

Do. 

1908 

530 
445 

Cerium,  write,  or  c*»1um  ore, , 

Do. 

1»I3 

do 

Do. 

TARIFF   CONSIDERATIONS. 


The  complete  manufacture  of  p}Tophoric  alloys  is  an  industry 
^hich  has  aeveloped  in  this  country  since  the  outbreak  of  the  Euro- 
\*nn  war.  The  raw  material,  which  is  the  principal  by-product  in 
•v-  manufacture  of  thorium  nitrate  for  gas  mantles,  is  available  in 
'luantity  considerably  in  excess  of  the  present  demand. 
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Before  the  war  the  Oerman  and  Austrian  producers  hroughi 
metallic  cerium  or  the  cerium  misch-metal  into  the  United  States 
without  duty  and  in  their  branch  factories  added  the  small  amouni 
of  iron  ta  produce  the  pyrophoric  alloys.  In  this  way  they  were  &1>1^ 
to  evade  tne  10  per  cent  dut^^  on  the  alloy  if  imported  in  ingots,  oi-  :2( 
per  cent  if  in  the  sizes  in  which  it  is  intended  to  be  used. 

As  already  pointed  out,  pyrophoric  alloys  are  not  mentioned  l>i 
name  in  the  present  tariff  law  and  the  imports  have  been  declajrec 
dutiable  under  two  of  the  general  or  ''basket"  clauses.  Specific 
provision  might  well  be  made  for  pyrophoric  and  other  iron-ceriuiid 
allocs,  and  ifit  be  the  le^lative  policy  of  Congress  to  provide  imporj 
duties  on  these  articles,  it  would  be  logical  also  to  make  provisioix  f  o^ 
cerium  metal  in  order  to  prevent  evasion  through  the  importation 
of  this  semimanufactured  material. 
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PREFACE. 


This  is  one  of  a  series  of  Tariff  Information  Surveys  prepared  by 
the  United  States  Tariff  Commission  and  transmitted  to  the  Com- 
mittee on  Ways  and  Means.  The  series  covers  all  of  the  articles  and 
commodities  provided  for  in  the  tariff  act  of  October  3,  1913,  and 
others  not  specifically  provided  for.  It  is  arranged  in  the  nmnerical 
order  of  paragraphs  of  that  act. 

In  some  cases  two  or  more  para^aphs  have  been  combined  in  one 
pamphlet.  In  doing  this,  industrial  relationship  of  the  articles  has 
been  followed  when  possible.  In  those  instances  where  a  paragraph 
\ias  been  treated  imder  a  preceding  paragraph  of  the  tariff  act,  refer- 
ence is  made  to  this  fact  at  the  pomt  miere  the  paragraph  appears 
in  numerical  order.  Where  one  grade  of  an  article  is  dutiable  and 
another  grade  of  the  same  article  is  on  the  free  list,  the  article  is 
di^cussea  under  the  dutiable  paragraph,  which  appears  first  in 
numerical  order  in  the  tariff  act.  In  certain  instances  articles  of 
Hcse  industrial  relationship  and  which  occur  in  separate  paragraphs 
oi  the  tariff  act  have  been  combined  ujader  one  paragraph  for  con- 
venience of  discussion.  Reference  is  made  to  this  fact  at  the  point 
vhere  the  commodities  would  naturally  occur  in  numerical  order. 

The  first  pamphlet  in  the  series  is  an  *' Introduction  and  Index," 
which  contains: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
act  of  1913,  showing  the  paragraph  of  the  act  in  which  the  article  is 
provided  for  and,  if  discussed  imder  a  different  paragraph,  the  number 
of  such  paragraph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs 
&nd  articles  included  in  each  pamphlet. 

Thus  by  use  of  this  *' Introduction  and  Index,"  the  exact  location 
ol  the  discussion  relating  to  a  given  article  or  commodity  can  be 
a^ertained. 


In  the  preparation  of  this  report  the  Tariff  Commission  had  the 
^mces  of  Paul  M.  Tyler,  of  the  Metals  Division  of  the  Commission's 
^taff,  and  of  others. 
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NICKEL 


Summary. 


Three  big  corporations  control  almost  the  entire  world's  production 
of  nickel.  The  largest  of  these  is  an  American  company,  the 
International  Nickel  Co.y  which,  with  its  subsidiaries,  mines,  smelts, 
Mid  refines  fully  one-half  of  the  world  supply  of  nickel.  The  Societe 
Aonynme  le  Nickel  (*'le  Nickel/'),  a  French  company  with  various 
plants  in  England,  Germany,  and  France,  was  the  first  large  com- 
pany in  the  field  and,  until  outstripped  by  the  International,  was 
the  dominant  producer.  The  only  other  important  producer  at 
[Tesent  is  the  Alond  Nickel  Co.,  of  Canada,  which  sends  its  matte 
to  Wales  for  refining.  A  new  company  in  Canada,  the  British- 
American  Nickel  Co.,  is  fostered  by  the  British  Government.  This 
company,  though  much  less  important  than  the  American  company, 
may  become  an  important  factor  in  the  nickel  situation. 

The  country  of  largest  production  of  nickel  is  Canada.  The  great 
ore  bodies  of  the  Sudbury,  Ontario  district,  furnish  fully  60  per 
cent  of  the  world  output.  The  nickel  ore  is  smelted  in  Canada  to 
a  matte  containing  both  nickel  and  copper  and  shipped  mostly  to 
the  United  States  for  reduction  or  *'renning''  to  metal.  Based  on 
this  supply  of  Canadian  matte,  which  is  admitted  free  of  duty,  a 
?;reat  renning  industry  has  developed  in  the  vicinity  of  New  York 
Harbor. 

Xew  Caledonia,  a  French  colony  in  the  South  Pacific,  also  has 
extensive  deposits  of  nickel  ore,  second  only  to  Canada  in  importance. 
Except  for  Canada  and  New  Caledonia,  no  other  country  has  ex- 
tensive deposits  of  nickel  ore. 

The  domestic  deposits  of  nickel  are  low  grade,  scattered,  and 
ununportant  compared  to  the  enormous  ore  bodies  of  Canada, 
which  contain  a  probable  supplv  of  150,000,000  tons  of  ore  that 
can  be  cheaply  and*  economically  mined  and  which  contain  fully 
\  per  cent  nickel  plus  copper.  The  only  deposits  in  the  United 
States  of  probable  importance  are  the  complex  ores  near  Frederick- 
town,  Mo.,  where  nickel  occurs  associated  with  lead,  copper,  and 
cobalt.  Other  deposits  have  been  exploited  from  time  to  time, 
W  are  even  less  important.  The  production  of  nickel  from  domestic 
ore  has  been  derived  mainly  from  minute  amounts  found  in  many 
copper  ores  and  is  only  sporadic. 

The  United  States,  however,  is  the  greatest  producer  of  refined 
nickel  in  the  world.  Its  output  is  roughly  70,000,000  pounds  per 
K*^»  practically  all  of  which  is  produced  by  the  International 
Nickel  Co.  Operations  since  the  war  have  been  drastically  curtailed 
owing  to  the  fact  that  the  demands  for  peaceful  uses  have  not  been 
sufficient  to  absorb  the  increased  output  obtained  during  the  war. 
This  company  has  a  natural  monopoly  of  the  industry  through  the 
ownership  of  the  largest  Canadian  mines  and  smelters  and  large 
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refining  works  in  this  country  and  Canada.  Its  operations  in  th 
United  States  are  seriously  threatened  by  the  proposed  home  rci 
fining  of  Canadian  ore;  a  movement  that,  after  being  agitated  fq 
many  years,  is  now  well  under  way. 

Since  the  United  States  has  no  adequate  deposits  of  nickel,  it 
status  in  the  nickel  market  is  that  of  a  refiner  of  high-grade  nick^ 
matte,  a  raw-material  product  for  which  it  is  practically  dependeri 
on  Canada.     Fostered  by  a  tariff  on  refined  nickel  that  has  proves 

Erohibitive  to  foreign  refiners,  a  great  American  refining  industr 
as  been  developed  which  not  only  supplies  the  American  irjarko 
but  has  become  the  dominating  factor  in  the  world  market-  Ii 
recent  years  there  has  been  increasing  agitation  in  Canada  for  thi 
home  refining  of  the  Sudbury  matte,  and  since  1918  a  considerabJl 
amount  of  nickel  has  been  refined  in  that  country. 

Nickelj  nickel  oxide — Summary  table.  \ 


Calendar  year. 


1910. 
1011. 
19J2. 
1913. 
1914. 
1915. 
1916. 
1917. 
191g. 
1919. 
19S0. 


Pomestlc 
production. 


Pounds. 

0) 

0) 
45,498,000 
47,606,000 
36,790,958 
59,330,890 


Imports 

for  con- 

samption. 


Pounds. 

148.180 

293,301 

224,038 

336,590 

109,213 

32,487 

37,885 

15,974 

10,942 

9,258,070 

6,905,968 


Domestic 
exports. 


Ratio  to  pro- 
duction. 


Imports. 


Povnds.    i  Per  cent. 

15,244,937  i 

25,099,586 
25,815,016 
29,173,088 
27,595,152 
26,418,550 
33,404,011 
21,996,412 
17,469,500 

3,810,656 

1,215,232 


0.49 
.71 
.30 
.05 


Kxports^ 


I'er  cent. 


56.  74 
r»1.2^ 
75. 01, 
44.5:$ 


I 


Calendar  year. 


'\ 


$54,326.00 

104,160.00 

85,975.00 

134,916.00 

44,146.00 

13,687.00 

10,218.00 

4,763.00 

3.229.00 

1019 1  2,553,354.00 

1920 1  2,193,321.00 

\  


1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 


Value 

(imports 
for  con- 
sumption) . 


°"'y*      '  quantity. 


S8,890.S2 

17,596.09 

13,442.28 

18,072.50 

4,414.60 

1,368.70 

1,021.80 

476.30 

322.90 

255,885.40 

219,332.10 


10.367 
.355 
.384 
.401 
.404 
.421 
.270 
.298 
.295 
.352 
.319 


Actual  OT 

equiva-    ' 

lent  ad 

vaJorcm 

rate. 


Percent. 

16.37 
16.90 
15.64 
13.40 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 


1  Figures  not  available. 


General  Information. 


TARIFF   PARAGRAPH,    ACT   OF    1913. 


Par.  155.  Nickel,  nickel  oxido,  allov  of  any  kind  in  which  nickel  is 
a  component  material  of  chief  value,  in  pigs,  ingots,  bars,  rods,  or 
plates,  10  per  cent  ad  valorem;  sheets  or  strips,  20  per  cent  ad 
valorem. 
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Par.  167.  Articles  or  wares  not  specially  provided  for  in  this 
section;  *  *  *  if  composed  whoUv  or  in  chief  value  of  *  *  * 
nickel,  *  *  *  b^t  not  plated  with  gold  or  silver,  and  whetlior 
partly  or  wholly  manufacttirod,  20  per  cent  ad  valorem. 

Par.  565.  Ores  of  *  *  *  nickel,  and  nickel  matto;  *  *  * 
FVee. 

DESCRIPTION. 

MftaOik  nickel. — ^Nickel  is  a  lustrous,  silver-white  metal  with  a 
>Iight  steel  gray  tinge,  vor/  noticeable  on  comparing  the  metal  with 
silver.  The  .specific  gravity  (8.35  for  cast  ana  8.6  to  8.9  for  metal 
that  has  been  rolled,  hammered,  etc.)  is  considerably  above  that  of 
*teel  and  approximately  the  same  as  copper.  The  hardness  is  about 
the  same  as  that  of  soft  steel  when  pure.  The  metal  Is  remarkabh' 
malleable  and  ductile.  Nickel  can  be  welded  at  white  heat  to  itself, 
to  iron,  and  to  various  alloys.  It  melts  at  1,450°  C,  when  pure, 
but  the  melting  point  is  considerabl;  lowered  by  carbon  or  other 
impurity .  The  electrical  conductivity  is  about  one-eighth  that  of 
« opper  or  silver.  I'p  to  about  350°  C.  nickel  is  strongly  attracted 
liy  the  magnet  (iron  and  cobalt  are  the  only  metals  that  are  more 
magnetic).     At  high  temperatures  it  becomes  nonmagnetic. 

At  the  ordinary  temperatures  nickel  does  not  readiJ^"  tarnish  in  the 
air.  but  at  a  red  heat  it  becomes  coated  with  a  gra^  ish-green  oxide. 
Sea  wat^r,  alkalies,  and  even  dilute  acids  do  not  seriously  attack  the 
pure  metal. 

The  nickel  of  commerce,  with  the  exception  of  that  made  by  the 
Mond  process  or  by  electrolytic  methods,  is  generally  impure  and  fre- 
quently contains  only  98  to  98.5  per  cent  of  nickel,  otten  as  much 
as  1  per  cent  of  colialt,  0.3  per  cent  of  ii'on,  in  addition  to  small 
amounts  of  copper,  silicon,  and  magnesium.     Arsenic,  sulphur,  and 
nickel  oxide,  occasionally  present,  cause  brittleness  and  may  render 
the  metal  useless  for  rolling  or  drawing.     Nickel  from  New  Caledonia 
ores  is  likely  to  contain  less  copper  but  more  cobalt  than  that  from 
Sudbury  ores.     Trade  prejudice  nas,  in  recent  years,  practically  dis- 
appeared and  nickel  sells  entirely  on  its  quality  or  brand,  regardless 
01  the  nature  of  the  ore  from  wliich  it  was  produced.     Mono  nicke) 
may  be  considered  as  chemically  pure  for  all  practical  purposes  and 
ittvariahly  contains  over  99.8  per  cent  nickel.     Electrohtic  nickel 
may  be  of  extreme  purity,  but  usually  contains  cobalt  and  even  appre- 
ciable amounts  of  copper  and  iron.     The  ordinaiy  nickel  prociuced 
hy  the  International  Nickel  Co.,  which  comprises  the  larger  portion 
of  the  world^s  output,  averages  about  99  per  cent  nickel  (nicluding  a 
small  proportion  of  cobalt),  with  generally  less  than  1  per  cent  of 
copper  plus  iron.     The  same  companj-  also  produces  high  quality 
♦electrolytic  nickel  at  a  price  ruling  5  cents  higher  than  the  ordinary 
metal.    The  ordinary  metal  is  marketed  as  high  and  low  carbon  sliot, 
and  in  2o-poun(l  and  50-poimd  ingots. 

USES. 

The  principal  use  of  nickel  is  as  metal,  mainly  for  the  production  of 
alloys.  The  great  use  is  in  nickel  steel.  The  following  estimate  was 
prepared  by  the  Ontario  Nickel  Commission  of  the  relative  (juantitios 
(if  nickel  used  for  certain  s])ecific  purposes.     It  rei>res(Mits  only  tlu^ 

67940—21—0-2^ 2 


10  TARIFF  INFORMATION  SURVEYS. 

(Hmsoiisus  of  opinion  as  regards  English  conBumptiony  but  probably 
since  no  statistics  are  available,  can  oe  assumed  as  fairly  representa- 
tive not  only  of  Great  Britain,  but  also  of  the  United  States  and  other 
nianufacturine  countries  -France,  Germany,  and  Austria. 

Coi.na(fr.—^ot  over  500  toas  in  1916  in  the  world. 

/i7^rtn>pZa^n*f7.  - -Metallic  nickel  and  its  salts,  equivalent  to  about 
500  tons  of  metallic  nickel,  are  consumed  in  England. 

XicJcel  fiilvir  and  other  alloys  not  containing  iron  or  that  used  for 
C'jinage,  1,500  to  2,000  tons  in  England,  according  to  one  statement; 
about  3,000  toits  according  to  another. 

StffI  waki^iff.  -Prohahly  75  per  cent  of  the  whole  present  nickel 
production  (war  time)  and  60  per  cent  under  normal  conditions. 

In  addition  to  the  al)Ove,  pure  and  * 'commercially  pure*'  nickel  is 
us(hI  to  an  increasing  extent  in  laboratorv  applianci^  and  for  cooking 
and  table  utensils.  Prior  to  the  war  tliis  industry  was  almost  en- 
iir(d\  confined  to  Austria.  While  pure  nickel  has  many  advantages 
for  cooking  and  table  use,  its  high  price  and  the  difficulty  of  working 
it  will  proT)ably  prevent  its  extSncied  use  for  any  purpose  whore  its 
alloys,  including  monel,  can  be  substituted. 

A  now  method  of  working  nickel  was  investigated  bv  the  War  De- 
})artmcnt  in  1918  which  promised  to  greatly  widen  tlie  field  of  the 
material  in  munition  and  utensil  use.  It  was  found  possible  to 
deposit  nickel  electrolytically  in  much  thicker  layers  than  formerly, 
and  solid  metal  of  liomogenity  and  general  quality  equal  to  cast  and 
>\Toiight  forms  can  now  oe  cheaply  obtained. 

Nickel  oxide  is  largely  used  in  Edison  storage  batteries.  The  oxide 
also  is  us(^d  in  the  manufacture  of  glass  and  for  a  few  other  minor  pur- 
poses. The  salts,  especially  the  nickel  sulphate  and  the  double  sul- 
phate of  nickel  and  ammonium,  are  larjjely  used  in  electroplating. 
Nickel  salts  are  also  used  in  the  hydrolysis  o?  fats,  i.  e.,  for  converting 
lifiuid  fats  into  solid  fats  suitable  for  soap  making,  etc. 

Viu*ious  catalysts  <'ontaining  nickel  or  mckel  compounds  as  essential 
constituents  are  used  in  the  hydrogenation  of  oils.  Tlie  oil-hardening 
industry  is  one  of  growing  importance.  Various  lic^uid  fats  and  oils 
when  heated  in  the  presence  of  a  catalyst  in  an  atmosphere  of  hvdro- 
gen,  absorb  hydrogen  (bc<'ome  liydrogenated)  with  a  resultant  Iiard- 
cninsj:.  Softer  products,  resembling  lard  in  color  and  appearance  and 
harder  ]>roducts  almost  identical  wth  mutton  tallow  in  appearance, 
taste,  and  odor  <*an  be  so  prei>ared.  These  hardened  products  can  be 
used  for  food  and  do  not  necome  rancid.  The  action  of  the  catalyst 
is  solely  that  of  a  carrier  of  hydrogen  and  is  not  used  up  in  the  process. 

Nickel  oxide  is  used  both  in  inglaze  and  nnder^lazc  decoration  of 
cnramic  ware.  Bv  vurvinj::  the  other  metallic  oxides  with  which  it  is 
associated,  blue,  green,  or  brown  shades  can  be  obtained.  Nickel 
<onipotm(ls  are  used  in  leather  tanning  and  in  dorolorizing  and  con- 
rentrating  tannin  extracts.  There  is  a  ])roc(»ss  for  manufacturing 
sodium  and  i>()tassium  hydroxides  from  their  carbonate's  and  other 
roin]><uinds  by  heating  with  nickclic  oxi<lc. 

ALLOYS   OF    XK'KEI.. 

Nickel  is  ca])able  of  alloying  with  all  the  common  metals  and  its 
alloys  arc  characterized  by  liomogenity  of  individual  composition  and 
structure. 
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Si4Jtd  sted  is  the  most  important  of  nickel  ailovs.  It  contains 
tboQt  3}  per  cent  nickel  and  has  great  strength  and  auctility  as  cona- 
?^&d  to  carbon  steel.  Its  use  is  so  varied  and  important  that  it  is 
'  J  be  considered  in  a  separate  survey. 

Mond  metal  contains  from  6$  to  72  per  cent  nickel,  27  to  32  per  cent 

ipper,  0.5  to  1.5  per  cent  iron,  1.072  to  1.15  per  cent  carbon  and  1.014 

K?r  cent  sulphur.     It  is  a  natural  alloy  produced  by  the  reduction  of 

wasted  copper-nickel  matte  from  Sudbury  ores.     In  appearance  it 

rpsembles  pure  nickel.     It  resists  corrosion  even  better  than  the  pure 

Li!<  kel  and  its  strength  and  other  mechanical  properties  are  fairly  com- 

*>arable  with  those  of  high-grade  carbon  steel.    \tt  can  be  cast,  rolled, 

\ruwn  into  wire,  and  forged. 

Monel  metal  is  largely  used  in  the  United  States  for  battleship  pro- 
/*4Ier3,  acid-pump  rods  and  cylinders,  and  many  other  purposes  for 
rhich  its  resistance  to  corrosion  and  great  strength  make  it  valuable. 
An  interesting  use  is  as  woven- wire  cloth  for  the  filtration  of  the  very 
■inest  chemical  and  metallurgical  precipitates. 

ftipro^nckeU  (copper-TiicJcel  alloys). — Nickel  alloys  with  copper  in 
».-  proportions  to  form  a  number  of  useful  alloys,  whose  characteristics 
"ary  with  the  relative  proi)ortions  of  the  two  metals.  In  general,  the 
'^e  addition  of  nickel  to  copper  decreases  the  electrical  conductivity 
ind  increases  the  hardness.  Copper  with  2  to  3  per  cent  nickel  is  well 
k'iapted  to  high  temperature  conditions,  e.  g.,  boiler  tubes.  The 
'  opper-nickel  alloys  do  not  as  a  rule  contain  more  than  25  per  cent  of 
Qi'.kel.  Proper  care  must  be  exercised  in  melting  so  as  to  prevent 
mrlusion  of  oxide.  Only  small  charges  are  usually  made,  the  metal 
poured  hot  and  frequently  a  deoxidizer  such  as  manganese  is  required 
iu>t  previous  to  pouring. 

Benedict  metal''  contains  84  to  86  per  cent  copper  and  14  to  16 

»er  cent  nickel.    An  alloy  largely  used  in  the  United  States  for  bullet 

i'kcts  contains  usually  about  85  per  cent  copper  and  15  per  cent 

opper-nickol  alloy.    An  alloy  largely  used  as  a  coinage  alloy  contains 

"5  per  cent  copper  and  25  per  cent  nickel. 

SicJcel  silvers  or  German  silvers  (copper-^ickel'zinc  aUoys). — ^Nickel 
nlver  alloys  are  in  general  use  for  tableware,  to  a  less  extent  for  electro- 
plates, and  as  a  substitute  for  silver.  These  alloys  vary  in  composi- 
tion, the  nickel  content  ranging  from  5  per  cent  to  30  per  cent.  It  is 
'mrommon  to  use  the  5  per  cent  alloy  in  plated  articles,  but  in  the  best 
silver-plated  articles,  such  as  tableware,  etc.,  the  standard  analysis 
«  o8  per  cent  copper,  24  per  cent  zinc,  and  18  per  cent  nickel.  As 
4  ireneral  rule,  higner  nickel  content  produces  a  stronger  and  whiter 
^•ui  a  little  less  malleable  alloy  and  one  that  is  more  resistant  to 
lieruical  influence. 

Hard  solder  for  soldering  nickel  silver  contains  larger  proportions 
"f  zinc,  so  as  to  render  them  more  fusible. 

Miscellaneous  non-ferrous  alloys  of  nickel. — ^Nickel  enters  into  the 
"•mposition  of  a  number  of  important  alloys  not  included  in  the  above 
In  ads.  It  is  a  valuable  constituent  in  high  electrical  resistance  alloys 
wd  in  alloys  adapted  to  resist  chemical  action  from  acids,  etc.  Many 
;'f  these  are  marketed  under  special  names  and  the  list  grows  daily. 
nu»  composition  of  many  of  these  alloys  is  subicct  to  wide  individual 

ariation,  e.  2;.,  "Manganin"  an  important  high  resistance  alloy  has, 
■n  analysis,  shown  contents  of  nickel  varying  from  41  per  cent  to  2.3 
I" r  rent:  copper  from  81  to  58  per  cent,  and  manganese  from  15  to  1 
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])or  <'ontJ  This  is  an  oxtromo  case  of  variation  in  composition,  but 
serves  to  illustrate  that  the  trade  alloys  are  sold  areording  to  their 
properties  rather  than  acTording  to  composition. 

Important  alloys  of  nickel  and  copper,  with  aluminum,  chromium, 
manganese,  and  other  metaLs  have  neon  developed.     Nickel  lead  is. 
more  resistant  to  corrosion,  but  is  not  so  strong  as  antimonial  lead. 

A  ver>'  complete  '*  Table  of  Analysis  of  Nickel  -tVllovs,*'  giving  tbi*" 
trade  names  and  compositions  of  the  most  im])ortant  alloys  containiogr 
nickel,  is  publishc<l  in  Mineral  Resources  (1015).  Geological  Survey- 
pt.  1,  pp.  763-765. 

Classes  of  ores. — ^The  ores  that  are  worked  primarily  as  sources  oF 
nickel  fall  into  three  classes:  (a)  Sulphides,  represented  eBpecially' 
by  the  pyrrhotito  chalcopyrite  ores  of  Sudbury  and  Norway,  (6)  sili- 
cates or  oxidized  ores,  represented  by  the  New  Caledonia  occurrenceSp 
and  (c)  arsenical  ores,  usually  containing  both  cobalt  and  nickel 
typified  by  the  deposits  of  cobalt,  Ontario,  Saxony,  Bohemia,  France, 
and  elsewhere. 

Secondary  sources  of  nickel  may  be  added  to  the  above,  (d)  blister 
copper,  which  invariably  contains  small  amounts  oi  recoverable 
nickel  concentrated  in  the  bullion  from  traces  present  in  the  original 
copper  ore,  (e)  manganese  ore,  sometimes  fairly  rich  in  cobalt  and  to 
a  less  extent  containing  nickel,  and  U')  nickeliferous  iron  ore,  espe- 
cially the  more  recently  developed  Cunan  ores.  Tlie  nickel  of  the  last 
type  of  ores  has  not  yet  been  extracted  as  a  separate  metal  on  a 
commercial  scale  but  forms  a  valuable  ingredient  of  the  iron  and  steel 
reduced  from  these  ores. 

MINERALS. 

(a)  Sulphides: 

Pent  Ian  dite  (2FeS.NiS),  iron-nickel  sulphide.  ' 

Millerite  (NiS),  nickel  suli>hide. 

Polydimite  (Xi4S5)  or  (NiFe^g),  nickel  sulphide  often  con- 
taining iron. 

Pyrrhotite  (FcuSj),  or  magnetic  pyrites,  is  a  sulphide  of 
iron  and,  although  in  no  sense  a  nickel  mineral,  its  fre- 

auent  inclusion  of  nickel  minerals  especially  pentlan- 
ite,  classes  it  as  an  important  ore.     Tlic  expression, 
*' nickeliferous  ])yrrhotite,"  is  assailed  by  mineralogists 
but  is  descriptive. 
(6)  Silicates  and  oxides: 

Garniorite  and  genthite  are  silicates  of  varying  com)X)si- 
tion  containing  ^  ar3ing  amounts  of  magnesia  and  water 
(2Ni().2MgC).:iSi()2.611,0,  etc.)  and  are  formed  by  the 
breaking  down  of  nickel-bearing  rocks.  Those  ores 
form  in  residual  dc])Osits  after  erosion, 
(f)  Arsenical: 

Niccolite  (XiAs).  nickel  arseuite. 

Chloantliite  (XiAs,),  nickeldi-arsenide. 

GersdorllUe  (XiAsS),  nickel  sulpharseuidc  (generally  also 

contains  iron  and  cobalt). 
Anniibergite  (Xi^AsO^.sIIjO),  dudgeonite,  cubrerite,  and 
other  o.xidation   )>roducts  of  nickel   and  arsenic  with 
more  or  less  col)alt,  iron,  calcium,  or  magnesium. 

«  Il-ji  irt  lift  III'  rii»y:tl  Out  iriii  Nickol  (Viiiinii.»i(in,  H'lT.  \'.  M't. 
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By-products  in  nickel  ores. — ^While  the  silicate  ores  of  nickel  have 

*  '?en  treated  essentially  for  the  one  metal,  they  also  contain  iron  and 
utempts  have  been  made  to  smelt  them  to  lerronickel.  In  almost 
;il  other  ores,  the  nickel  is  accompanied  by  other  metals.  The 
obalt  ores  are  valuable  chiefly  tor  their  silver.  The  cobalt,  nickel, 
ind  arsenic  contents  have  been  less  important.  Ores  of  the  Sudbury 
i^trict  often  are  found  containing  as  much  or  more  copper  than 
sokeL  together  with  small  amoimts  of  gold,  silver,  and  platinum 

'letals.     There  is  also  a  preponderating  amount  of  iron.    The  saving 

•  f  this  enormous  amount  of  iron  now  wasted  as  slag  is  the  subject  oi 
•tmsiderable  investigation  which,  if  successful,  will  be  of  great  eco- 
nomic importance. 

In  addition  to  by-product  metals,  sulphuric  acid  -or  other  form  of 
sulphur  may  eventually  be  saved.  It  is  estimated  that,  from  the 
^udbury  ores  alone,  tully  300,000  tons  of  sulphur,  capable  of  pro- 
ducing nearly  a  million  tons  of  sulphuric  acid  is  annually  lost  (Out. 
S'lckeT  Com.  Rept,  p.  488). 

DOMESTIC   PRODUCTION. 

Although  the  United  States  is  the  largest  refiner  of  nickel,  our  re- 
iaeries  operate  on  foreign  matte,  and  no  production  of  the  metal  from 
liompstic  nickel  ore  is  Known  to  have  been  made  since  1909.  In 
ibat  year  the  smelter  at  Fredericktown,  Mo.,  which  had  operated 
intermittently,  closed  down.^  Compared  with  the  ore  bodies  of 
♦Ontario  or  even  the  less  extensive  deposits  of  New  Caledonia,  the 
nickel  deijosits  of  this  country  are  unimportant  except  as  ultimate 
f'^rves.  From  time  to  time,  deposits  have  been  exploited  in  Cali- 
''■mia,  Oregon,  Pennsylvania,  Virginia,  and  Washington.  Consid- 
•rahle  information  in  regard  to  these  deposits  is  summarized  in 
Mineral  Resources  (1015),  CJ.  S.  Geological  Survey,  Pt.  I,  pp.  743-766. 

Aa  equivalent  of  about  441  short  tons  of  nickel  was  saved  in  1918 

v  a  by-product  in  the  electrolytic  refining  of  copper.     Of  this  ton- 

tiage,  ^imerican  ores  furnished  fully  two-thirds.     The  balance  was 

'ierived  from  the  refining  of  copper  from  many  countries  and  from 

•very  continent. 

METHODS    OF  PKODUCTION. 

Mining  methods. — The  sulpliide  deposits  of  the  Sudbury  district 

arc  mined  by  open-pit  or  quarry  methods  for  the  first  100  or  200  feet, 

'T  until  the  height  of  the  pit  wall  is  excessive  for  safety,  or,  in  the 

'  ase  of  inclined  ore  bodies,  an  excessive  amount  of  waste  rock  from 

tl'o  hanging  wall  must  be  handled.     In  the  deeper  open  pits  the  ore 

'^an  not  he  swning  to  the  surface  by  derricks,  but  is  dumped  from  the 

pit  floor  into  pockets,  loaded  into  skips,  and  hoisted  through  a  shaft 

unk  in  tlie  footwall.     In  the  deeper  mines  underground  methods 

tre  necessary.     No  special  problems  are  involved.     Ijike  the  ore 

^Nxiips,  the  inclosing  rocks  are  hard  and  little  timbering  is  required. 

^Herhead  stoping  is  employed.     Practically  all  the  ore  is  mined  by 

lir  drills.    Electric  power  is  largely  used  for  htiulage  underground 

iiul  hoisting.     Hand  sorting  at  the  mine  is  almost  universal. 

T'u^oM plant  w»s romcxloled  luid  additions  niadti  iu  ]9l7-lft  by  a  CrtiiacHim  coriM)r4tioiL  Tho  projt^'ted 
*picity  wj*  from  MX!  to  1,000  tons  of  nickel  finmially.  Some  copper  and  le;id  were  produced  durInK  the 
•  tr  period  but  the  quantity  of  nickel  produced  is  not  k nown.  Large  reserves  of  ore  are  aoid  to  bo  avaibble 
Oil tJwawragw  analysis  Kivon  as  2i  per  cent  copper,  0.9  per  cent  nickel,  O.ri  per  cent  cobalt,  and  lev.  than  2 
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In  New  Caledonia  the  workable  deposits  always  occur  in  the  saddles 
or  spurs  from  the  main  mountain  range  at  considerable  elevation 
above  the  surrounding  country.  The  ore  is  invariably  overlain  by 
barren  overburden  and  is  generally  richer  on  the  iipper  part  of  the 
deposit.  Larger  ore  bodies,  after  their  extent  has  been  outlined  by 
the  sinking  oi  prospective  holes,  are  worked  in  benches.  A  series  of 
tracks  is  laid  along  the  side  o  the  hill  about  25  feet  apart  vertically 
(like  contour  lines).  On  each  bench  the  overburden  for  a  few  feet 
back  is  first  removed  and  then  the  ore  picked  or  barred  down  and 
carefully  sorted.  Shells  of  ore  around  tlie  bowlders  are  picked  off 
and  the  waste  rock  trammed  to  the  dimip.  This  procedure  is 
repeated,  working  into  the  hillside,  until  the  face  of  the  ore  becomes  too 
low  grade  to  pay.  Extreme  care  is  necessary  in  sorting  and  sampling 
the  New  Caledonian  ore.  Large  pieces  are  broken  by  nand  hammers 
to  not  over  2  inches  in  diameter.  The  ore  is  swept  up  into  10-ton 
lots,  which  are  carefully  sampled.  Each  lot  is  marked  with  its  assay. 
Considerable  sampling  is  necessary,  because  the  ore  is  not  uniform 
and  because  it  is  difTicult  to  judge  its  grade  by  the  first  appearance. 

Concentration. — Sudbury  ores  lend  themselves  generally  to  hand 
sorting;  mechanical  concentration  has  not  been  necessary.  It  is  not 
applicable  to  the  massive  pyrrhotite  ores  nor  to  the  silicate  and 
oxide  ores. 

SmeUina, — The  processes  of  smelting  sulphide  ores  of  nickel  or  of 
nickel  and  copper  are  remarkably  similar  to  those  of  copper  smelting 
and  differ  chiefly  in  the  grades  of  the  intermediate  products.  Nickel 
is  more  easily  slagged  than  copper,  so  it  is  found  anvisable  to  make  a 
low-grade,  highlyferruginous  matte  in  the  blast  or  reverberatory 
furnace  and  to  later  eliminate  most  of  the  iron  in  the  Bessemerizing 
process. 

The  ore  is  generally  roasted  roughly  in  order  to  remove  a  part  of 
the  sulphur  before  charging  to  the  blast  furnace.  The  Sudbury  mix- 
tures of  ore  derived  from  various  mines  arc  practically  self-fluxing 
and  only  a  small  amount  of  quartz  is  required.  Pyritic  smelting  (the 
oxidation  of  a  large  amount  of  sulphur  and  iron  in  the  blast  furnace 
with  consequent  saving  of  coktO  has  not  been  successful. 

Furnace  matte  from  either  blast  or  reverberatory  furnaces  is  rarely 
allowe<l  to  exceed  a  content  of  about  2.")  por  cent  nickel  plus  copper. 
Slag  losses  are  in  direct  proportion  to  the  grade  of  the  matte,  and  the 
high-grade  furnace  product  of  the  copper  smelter  would  result  in  an 
excessive  waste  of  nickel.  This  low-grade  matte  is  poured  into  basic 
converters  and  Bessenierized.     Crude  siliceous  on*  is  added  as  flux. 

Instead  of  blowing  to  metal  in  the  converter,  as  is  done  in  copper 
practice,  Bessemerizing  is  stopped  as  soon  iis  the  iron  is  practically 
remove<l  and  before  the  sulphur  combined  with  th«  nickel  and  copper 
is  consumed.  The  final  product  of  the  smelt  lug  cmeration  is  a  lugh- 
grade  matte  containing  about  SO  per  cent  ni<*kel  plus  coppej  and 
nearly  20  per  cent  sulphur.  Kurt  her  Bessenierizat  ion  is  not  profitable, 
as  the  chemical  reaction  Ix^tween  copper  oxid<*  and  copper  sulpliide. 
which  is  th(»  fundamental  reaction  of  the  last  stages  of  copper  con- 
vert in*:,  is  not  paralleled  in  the  case  of  nick<»l  oxide  and  nickel  sul- 
pliide. Metallic  nickel  can  not.  therefore,  be  produced  in  the  con- 
verter; it  would  all  pass  iiAo  oxide  (provided  a  temperature  high 
enough  to  prevent  freezing  could  be  maintained). 

New  Caledonia  and  other  oxide  ores  arc  also  smelted  in  a  blast 
furnnco  ttt  niniio  ulji(^]i   is  later  either  B<»ssemerized  or  less  often 
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roasts  and  smelted  with  sand  in  a  reverberatory  furnace.  As  these 
ores  contain  no  sulphur,  alkali  waste  (calcium  sulphide)  or  gypsum 
must  be  added  to  the  furnace  charge.  Since  these  ores  are  free  from 
eopper,  the  final  ipatte  requires  no  special  separating  treatment,  and 
i^n  be  dead-roasted  and  reduced  to  metal  by  meltmg  in  a  crucible 
with  charcoal. 

Refihi7ig  nickel  matte, — The  term  ''refining**  in  nickel  metallurgy  is 
taken  to  cover  the  process  of  producing  nickel  of  commercial  ^ado 
fmm  the  high-grade  Bessemer  matte  ana  does  not  designate^  as  in  the 
•  -0  of  other  metals,  only  the  final  stages  of  purification  of,  say.  95 
ptT  cent  pure  metal. 

There  are  three  standard  processes  of  nickel  refining:  (1)  The 
Orford  process,  (2)  the  Mond  process,  and  (3)  the  electrolytic  process. 

Ttte  Orford  process  consists  of  a  series  of  furnace  treatments,  cheap 
to  operate,  but  subject  to  high  slag  losses  of  both  nickel  and  copper 
and  very  low  recoveries  of  precious  metals.  It  is  the  original  Welsh 
process  modified  and  adopted  bv  the  International  Nickd  Co.  The 
matt«  is  melted  with  salt  cake  (sodium  sulphate)  and  coke;  the  salt 
cake  is  reduced  to  sodium  sulphide,  which  dissolves  the  sulphides  of 
coppa*  and  iron  and  rises  to  the  top,  leaving  pure  nickel  sulphide  at 
the  bottom  of  the  melted  mass. 

The  "tops"  are  leached  with  water  to  remove  sodium  salts,  which, 
after  evaporation,  are  returned  to  the  "top  and  bottom"  smelting. 
The  copper  and  iron  residue  containing  most  of  the  gold  and  silver 
is  Bessemerized  to  "blister"  copper  containing  about  2.6  per  cent 
nickel,  which  is  sold  to  the  copper  refiners  who  recover  the  nickel 
as  well  as  the  copper  and  precious  metals. 

The  "bottoms  (which  sometimes  require  purification  by  a  second 
smelting  with  sodium  sulphide),  consisting  of  a  matte  very  rich  in 
nickel  but  still  containing  a  little  copper,  are  ground  and  roasted 
with  common  salt  in  a  reverberatory  furnace  to  form  soluble  sulphate 
and  chloride  of  copper  and  insoluble  nickel  oxide.  Leaching  of  this 
product  yields  a  solution  containing  most  of  the  copper  with  some 
silver,  platinum,  palladium,  and  rhodium  and  a  residue  of  nickel 
oxide.  The  solution  after  a  treatment  for  the  removal  of  the  precious 
metals  is  treated  with  hot  powdered  matte  or  scrap  iron  which 
precipitates  the  copper.  The  nickel  oxide  is  reduced  to  commercial 
metal  in  oil-fired  reverberatory  furnaces. 

The  Intemationid  Nickel  Co.  also  produces  considerable  electrolytic 
nickel  and  thereby  recovers  platinum,  palladium,  iridium,  and  rho- 
dium, which  in  general  follow  the  nickel,  whereas  the  ^old  and  silver 
follow  the  copper  in  the  top  and  bottom  smelting.  Nickel  sulphate 
and  nickel  ammonium  sulphate  are  also  obtained  by  crystallization 
from  the  leached  solutions.  Neither  copper  sulphate  nor  nickel 
oxide  is  sold  as  such  by  this  company. 

Monel  metal  is  produced  by  carding  on  the  top  and  bottom  smelt- 
ing only  far  enough  to  remove  a  part  of  the  copper  and  then  roasting 
the  matte  and  rcSucing  the  mixed  oxides  so  obtained  to  metal. 

The  Mond  process  is  used  only  by  the  Mond  Nickel  Co.  at  its  plant 
in  Wales.  TTie  process  yields  exceptionally  pure  metal  with  un- 
usually small  losses,  even  of  the  precious  metals.  It  is  automatic 
and  continuous  but  requires  an  expensive  plant  and  skilled  operators. 
The  Mond  Co.  derives  its  ore  supply  from  the  Sudbury  district, 
although  Clydach.  Wales,  was  chosen  as  the  refinery  site  for  the  fol- 
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lowing  reasons:  Anthracite  for  producer  gas  is  mined  in  the  nei^hj 
borhood,  cheap  supplies  of  chemicals  are  accessible,  suitable  skilled 
labor  is  readily  available,  and  there  is  cheap  ocean  transport  for  ray 
material  and  products. 

The  essential  feature  of  the  Mond  process  is  the  formation  oj 
nickel  carbonyl  (Ni(CO)J  by  passing  carbon  monoxide  gas  ovei 
metallic  nickel  at  500°  C.  This  nickel  compound  is  a  gas  and  h 
readily  decomposed  at  150°  C.  to  metallic  nickel  and  carbon  monoxide 

The  matte,  after  being  crushed  and  ground  in  ball  mills,  is  roaste<i 
to  contain  not  over  2  per  cent  of  sulphur  in  mechanical  roasting  fur^ 
naces.  ^Fhe  roasted  matte  is  leached  with  warm  dilute  sulphuric  acid| 
which  dissolves  about  70  per  c«nt  of  the  copper  and  a  little  nickel. 
The  residue  is  sent  through  a  reducing  tower,  fitted  with  hollow 
shelves  and  with  mechanical  rabbles  for  moving  the  ore  from  one 
shelf  to  the  next.  The  furnace  is  heated  to  250°  C.  by  producer  gas, 
Water  gas  is  passed  upward  throu^  the  fumac^  in  contact  with  the 
ore  and  reduces  the  nickel  oxide  to  the  metal.  Tlie  reduced  metal 
then  passes  to  another  tower  similar  to  the  preceding  but  not  heated^ 
Volatile  nickel  carbonvi  is  formed  and  swept  along  by  the  gas  current 
to  the  decomposer,  llie  roasted  material,  after  passing  tnroug^h  the 
volatilizer,  returns  to  the  reducing  tower,  then  again  to  the  volatilizer, 
circulating  in  this  way  for  one  or  two  weeks.  About  70  per  cent  of 
the  nickel  is  thus  removed.  The  residue  containing  about  30  per 
cent  copper,  30  per  cent  nickel,  and  5  per  cent  iron  is  smelted  with 
gypsum  and  reducing  agents  to  a  matte  similar  to  the  original  80  per 
cent  material  to  in'hich  it  is  added.  The  nickel  carbonyl  gas  is  de- 
composed in  a  special  tower  heated  to  about  200°  C.  The  nickel  is 
deposited  in  the  form  of  granules  which  are  kept  in  constant  move- 
ment so  as  not  to  cohere.  To  produce  shot  of  about  one-eighth  inch 
in  diameter  two  months  are  required,  as  the  growth  of  concentric 
deposit  is  very  slow;  three-eighths  inch  shot  require  six  months.  The 
shot  nickel  is  screened  and  sold  in  various  sizes.  The  copper  sulphate 
leached  from  the  roasted  matte  in  the  Mond  process  is  a  valuable 
product  and  is  sold  largely  to  vineyard  owners  in  southern  Europe. 

Electrolytic  refining  may  be  carried  out  on  the  unroasted,  partly 
roasted,  or  dead  roasted  matte.     The  matte  is  commonly  cast  into 
anodes,  or  the  solution  obtained  by  treating  the  raw  or  roasted  matte 
with  acid  or  other  solvent  may  be  useti  with  insoluble  anodes,  or,  as 
is  common,  a  combination  of  the  two  processes  may  be  employed. 
The  Hybinette  process,  used  in  Nor^^'ay  on  matte  similar  to  that  of 
the  Sudbury  district,  is  an  example  of  the  last  type.     The  Besse- 
merized  matte  (with  commonly  47  per  cent  nickel  and  32  to  34  per 
cent  copper)  is  received  from  the  smelter  in  granulated  form.    It  is 
partially  roasted  to  remove  most  of  the  sulphui*,  and  leached  with  10 
per  cent  sulphuric  acid.     This  dissolves  out  a  very  large  proportion 
of  the  copper,     llie  residue  is  melted  and  cast  into  anodes  about  3 
feet  by  0  feet  (»  inches  and  nearly  one-half  inch  thick.     The  anodes 
contain   about   05  per  cent  nickel,  3   to  8   per  cent  sulphur,  the 
remainder  beinj?  copper  with  a  trace  of  iron. 

The  plants  for  depositing  the  nickel  and  copper  are  quite  inde- 
pendent. Tlie  anodes  are  contained  in  canvas  bags  and  the  nickel 
cathodes  are  made  of  iron  plates  coated  with  a  thin  wash  of  graphite. 
Nickel  is  deposited  on  botn  sides  and  is  3trip])ed  off  in  sheets  of  the 
usual  warty  and  corrugated  appearance.     After  washing  off  basic 
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>dlts  with  acid  the  sheets  are  dried  and  cut  up  into  oblongs  about  2 
iorhes  by  3  inches  and  sold  in  that  form,  being  preferred  in  the 
German  market  to  the  remelted  product.  The  metal  is  guaranteed 
^?  per  cent  nickel  but  can  be  made  purer.  The  scrap  anodes  amount- 
mg  to  about  30  per  cent  of  the  original  castings  are  used  instead  of 
^rap  iron  for  the  precipitation  of  copper  from  the  electrolyte  liquor, 
*hirh  is  thereby  depleted  of  copper  and  enriched  in  nickel.  It  is 
>aid  that  no  trouble  is  experienced  from  the  building  up  of  impurities 
m  the  electrolyte,  as  the  latter  is  sufficiently  purihed  by  the  above 
^mentation  process.  The  previous  metals  oecome  concentrated  in 
■he  anode  slime  as  in  copper  refining. 

HISTORY, 

Nickel  was  not  separated  as  a  distinct  metal  until  1774,  but  in 
very  early  times  a  nickel-copper  zinc  allo}^  was  made  by  the  Chinese 
iy  the  direct  smelting  of  a  mixture  of  the  crude  ores.  Tliis  alloy 
•vas  largely  used  in  gongs  and  musical  instruments  and,  under  the 
lame  of ''pack-tong  (white  copper),  pahfong,  or  *'pock-fong,'^  was 
introduced  into  Europe  in  the  eignteenth  century. 

Nickel  ore  was  discovered  in  New  Caledonia  in  186.")  and  was  proved 
to  exist  in  economic  quantities  about  10  yeare  later.  Previous  to  this 
there  had  been  only  a  lunited  consumption  of  nickel  and  the  small  re- 
luirements  were  supplied  by  Germany. 

la  1879  a  smelteV  was  built  in  New  Caledonia  and  a])out  4,000  tons 
"( matte  were  exported  in  the  following  six  years.  The  demand  for 
the  metal  did  not  increase  in  proportion  to  the  production.  At  the 
•lf>se  of  1881  the  price  had  dropped  to  70  cents  per  pound  and  in 
iVS4  to  53  cents.  Production,  which  just  previous  to  the  opening  of 
these  new  mines  had  not  exceeded  400  tons  a  year,  more  than  doubled 
imd  quickly  passed  the  needs  of  consumere.  At  the  end  of  1884, 
-locks  of  ore  had  accumulated  in  New  Caledonia  and  there  was  an 
•  xcess  of  metal  in  Europe,  and  before  the  end  of  the  following  year 
iiie  furnaces  in  New  Caledonia  were  shut  down.  The  price  per  pound 
»( nickel  in  the  ore  dropped  to  1.3  to  1.4  cents  and  tne  grade  of  the 
ore  which  at  first  had  averaged  from  10  to  12  per  cent  lowered  to 
7  or  S  per  cent.  The  growing  use  of  nickel  in  steel  and  a  steady  ex- 
tension of  the  older  industries  that  had  used  nickel  as  their  raw  ma- 
terial resulted  in  increased  markets  and  the  New  Caledonia  smelter 
re<^pened  in  1889. 

In  1887  nickel  derived  from  Canadian  ore  entered  the  market. 
On  account  of  initial  treatment  difficulties  encountered  in  the  sepa- 
ration of  the  copper  from  the  nickel  and  because  of  a  strong  trade 
prejudice  that  developed  against  the  Canadian  metal,  it  did  not  he- 
"omc  a  strong  competitor  in  the  world  market  until  1892. 

Strong  competition  between  the  rival  countries  characterized  the 
jMTiodfrom  1892  to  1897.  Eventually  an  ujiderjstanding  was  reached 
It  the  rcfinei's  whereby  the  relative  output  of  each  country  was  regu- 
iatcd.  Since  1904,  Canada  has  been  the  leading  producer  of  nicKcl 
ore  and  matte,  the  greater  part  of  which  was  refined  in  the  United 

Slates.    Agitation  for  the  home  refhiing  of  the  matte  has  been  in 

)rogri^  for  several  years  and  became  especially  active  after  the  out- 

JFPak  of  the  European  war.     This  pressure  resulted  in  the  ])uilding 

•f  two  refineries  in  Canada. 
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FOREIGN   PRODUCTION. 

Canada, — The  ^reat  ore  bodies  nead  Sudbury,  Ontario,  are  the  iiiasl 
remarkable  nickel  deposits  in  the  world.  The  proved  ore  of  the  Sud- 
bury area  is  conservatively  stated  at  70,000,000  tons,  and  the  prol>- 
able  supply  exceeds  150,000,000  tons  of  ore  containing  at  least  4  per 
cent  nickel  plus  copper,  in  an  estimated  ratio  of  2  to  1.  (Ont.  NicKel 
Comm.,  pp.  XXLa  and  A-10.)  No  such  vast  bodies  of  workable 
nickel  ore  are  known  in  any  other  country.  At  present  these  ores 
furnish  at  least  60  per  cent  of  the  world's  output. 

In  addition  to  these  larc];e  de]>osits  of  copper-nickel  ores,  Canada  also 
has  nicki4  reserves  in  tlie  Cobalt  district.  Cobalt  and  a  small  amount 
of  nickel  have  been  recovered  from  the  silver  ores  of  this  district  for 
the  last  three  or  four  years. 

A  small  tonnage  of  nickel  ore  from  the  Alexo  mine  near  Porcupine. 
Ontario.  Is  smelted  at  Coniston  with  the  Sudbury  ore.  Nickel  ore  is 
reported  from  New  Brunswick  and  Alberta,  but  has  not  been 
exploited. 

New  Caledonia.  -From  1S77  until  about  1904,  New  Caledonia  was 
the  world's  chief  producer  of  nickel  ore  and  is  now  second  only  to 
Canada.  The  ore  bodies,  while  of  fair  size,  are  relatively  small  as 
compared  to  the  Canadian  deposits.  At  least  100,000  tons  of  metal 
have  been  mined  and  as  much  more  can  reasonably  be  expected  from 
the  present  grade  of  ore  (5  to  7  per  cent).  Accurate  estimates  of 
reserves  are  not  possible,  owing  to  tlieir  uncertain  character.  Lar^o 
bodies  of  lower  grade  material  are  known  to  exist,  but  it  is  not  feasible 
to  work  them  at  present.  Unlike  the  Canadian  and  Norwegian 
deposits,  which  carry  a  large  excess  of  sulphur,  this  element  must  be 
added  in  the  smelting  of  the  ores  of  this  French  colony  to  form  matte. 
Convict  la})or  was  formerly  largely  employed  in  these  mines,  but  no 
convicts  have  been  employed  for  over  20  years,  sincc^  the  French  dis- 
continued sending  convicts  to  the  island. 

Xorwny.  Prior  to  the  advent  of  New  Caledonia  as  a  producer. 
Norway  controlled  the  market  for  nickel  ore.  Mining  was  be^n 
before  isr)0  and  reached  its  zenith  in  the  period  1K70  to  1S77.  The 
maximum  production  was  attained  in  1X70  with  an  output  of  42,500 
tons  of  ore  containing  .SoO  tons  of  nickel.  Conditions  then  permitted 
the  economic  mining  of  ore  containing  about  1  per  cent  of  nickel. 
The  mines  were  closed  for  years  by  the  active  competition  of  New 
Caledonia.  In  recent  years  the  introduction  of  the  Ilybinette  elec- 
trolytic process  of  refining  an<l  the  increased  denuuul  for  nickel  have 
brought  about  the  reopening  of  the  mines  and  a  revival  of  the  indus- 
try. In  addition  to  local  ores,  small  « mounts  of  on*  from  Greece  and 
elsewherr  are  treated  in  Xor.vc^giiin  f)lants. 

The  .Vorwegian  ore  deposits  are  similar  in  t y|)e  to  those  of  Sudbury, 
but  an*  much  sinnller  and  lower  grade. 

German]!  and  Austria.  -Although  deposits  of  all  three  typos  of 
nickel-l)earing  ores  harl  been  mined  in  various  localities  in  these 
countries,  the  production  of  metal  from  domestic  ores  was  compara- 
tively small  up  to  the  outbreak  of  the  war.  The  production  from 
these  mines  larpjely  increased  owinc:  to  war  necessitv,  but  neither  of 
these  <'ountries  is  a  factor  in  post-war  production. 

Other  countries.  -Nickel,  chiefly  in  the  form  of  silicate,  has  been 
derived  from  (Sreece,  Madagascar,  various  Latin-American  countries, 
Russia,  Spain.  Egypt,  and  even  Great  Britain.     The  Madagascar  do- 
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posits  may  be  important.  Arsenical  ores  carryingnickel  and  cobalt 
with  rich  silver  values  were  formerly  mined  in  France.  Sulphide 
ores,  generally  accompanied  by  copper,  have  also  been  mined  in 
India,  China,  and  Italy.  Greece  is  tne  only  producer  of  even  minor 
importance  at  present  in  this  list.  Great  Britain  and  France  are 
great  refining  countries  but  produce  no  ore  at  present. 

IMPORTS    AND   EXPORTS. 

Large  quantities  of  nickel  matte  are  imported  into  the  United 
States,  the  bulk  of  the  matte  coming  from  the  International  Nickel 
Co/s  smelter  at  Copper  Cliff,  Ontano,  and  sent  to  the  refinery  at 
Bayonne,  N.  J.  The  nickel  content  (eiven  in  poimds  in  the  taoles) 
is  calculated  from  the  figures  suppliea  by  the  shippers.  Since  1915 
the  onl^  important  countries  of  origin  have  been  Canada  and  New 
Caledonia,  although  high-grade  matte  from  New  Caledonia  ores  is 
imported  from  France  and  the  low-^ade  matte  from  New  Caledonia 
conies  both  direct  and  via  Austraha.  New  Caledonia  matte  is  re- 
fined by  the  United  States  Nickel  Co.  at  New  Bnmswick,  N.  J.  A 
small  amount  of  ore  originates  in  Peru  and  Australia. 

No  matte  is  exported  from  the  United  States;  exports  are  confined 
practically  entirety  to  metal. 

The  figures  for  exports  do  not  include  the  enormous  amount  of 
nickel  exported  in  niclcel  steel. 

MARKETS   AND   PRICES. 

Nickel  mddl. — The  normal  price  of  nickel  is  difiicult  to  determine. 
The  quotations  of  the  several  technical  jomnals  in  normal  times  are 
invanablv  higher  than  the  prices  realized.  Nickel  has  never  been 
dealt  witn  in  the  open  market  like  iron,  steel,  copper  and  other  staple 
commodities.  The  niunber  of  sellers  is  limited  and  most  of  the  metal 
is  sold  on  long-time  contracts — generally  for  5-year  and  sometimes 
for  KV-year  periods.  Quotations  are  given  in  terms  of  ingot.  Elec- 
trolyticallv  refined  metal  has  usually  oeen  quoted  at  5  cents  higher 
per  pound.  The  price  of  *^shof  was  formerly  about  3  cents  liigher 
than  ordinary  ingot,  but  since  1920  shot  and  ingot  have  been  quoted 
at  the  same  price. 

The  best  ootainable  evidence  indicates  that  an  average  price  of  35 
to  36  cents  per  pound  has  been  realized  on  commercial  nickel  in^ot  for 
the  past  10  years.  Higher  prices  have  been  charged  for  small  lots 
and  considerably  lower  rates  on  large  orders.  On  account  of  the 
poor  demand  for  the  metal  in  1921,  prices  were  twice  reduced. 
The  following  quotations  were  listed  by  the  International  Nickel 
Co.  in  June,  1921: 
Vickel:  Ouis  iH»r  pound. 

Ingot n 

Shot 41 

Elertrol  vtir .  _ 14 

Malleable  nickel  iiijjot  /. 4r» 

Malleable  nickel  nheet  bai^ 47 

Hot'rolle<l  ro<ls,  jyrades  A  and  <  ■  ( base  i <>() 

<!!ol«l-drawn  rods.  ^radi»a  A  and  ('  * ))a«e ) 72 

Nickel  alloy.'*: 

^Jopper  nickel  injjoti« :57 

Hot-rolle<l  copper  nickel  hkIh 4r» 

Maiigane:ie  nickel,  hot^rolle^l  ro<ls.  <;rade  1>,  low  manj^ne^e  {bai»e) <»4 

Manganese  nickel,  hot-rolled  ro<L*,  crade  I),  hiph  mani;anef>e  (bai»e» <>7 
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Monel  meUl:  ^'ents  i>er  pixind. 

Shot n:i 

HlcxkH liii 

lugot :\H 

Sheet  bars Ai] 

1  f ot-rolle<l  rods  ( base^ Ili 

<  'old-drawn  rods  ( base) •'>'^ 

Tfot-rolled  pheet**  (ba^e) 5ri 

Machined  hot-rolled  roila  (base ) •''n^ 

During  the  war  the  price  of  nickel  rose  to  a  less  extent  than  that 
of  most  of  the  other  metals.  The  increase  in  price  probably  did  not 
exceed  the  increase  in  cost  of  production.  This  stability  was  main- 
tained by  the  influence  of  long-term  contracts  along  with  the  elimina- 
tion of  Uermany  as  a  market. 

The  statement  that  there  was  an  understanding  as  to  price  between 
The  International  Nickel  Co.  and  the  Societe  le  Nickel  or  the  Roth- 
schilds is  denied.  In  fact  they  were  rivals  and  competitors.*  There 
are,  however,  but  two  or  three  purveyors  of  the  xnetal,  and  prior  to 
the  war,  the  entire  business  of  selling  was  in  the  hands  of  the  Ger- 
mans.'   The  French  companies  were  really  controlled  by  Germans. 

Nickel  matte, — ^The  statistics  of  value  placed  on  the  nickel  and  cop- 
per content  of  matte  in  the  returns  of  Canadian  producers  previous  to 
1915  were  based  on  10  cents  per  pound  for  nickel  and  7  cents  per  pound 
for  copper  in  the  Canadian  Copper  Co.'s  matte  (the  International 
Nickel  Co.)  and  15  cents  for  nickel  and  7^  cents  for  copper  on  the 
Mond  NicJkel  Co.'s  matte.  These  figures  were  those  used  by  the 
respective  companies  on  their  books  and  were  purely  arbitrary, 
bearing  no  relation  to  the  cost  of  production  or  refining.  In  1915  the 
Ontario  Bureau  of  Mines  adopted  a  valuation  of  25  cents  per  pound 
for  nickel  and  10  cents  per  pound  for  copper  in  the  matte.  The  latter 
figure  was  raised  to  18^  cents  in  1916.  None  of  the  Sudbury  matte  is 
an  article  of  commerce,  as  the  several  companies  own  both  smelteries 
and  refineries. 

Ore. — ^There  is  no  known  market  for  nickel  ore  in  the  United  States. 
Nickel  present  in  ore  received  by  the  copper  smelters  is  not  paid  for 
althougn  it  is  recovered  in  the  refinery.  New  Cale<lonian  ores  are 
bought  at  the  mine  for  from  4  to  6  cents  per  pound  of  nickel  contained. 

(V)MPETiTivE  Conditions. 

Three  big  <'orp<)rations  control  almost  the  entire  world's  production 
of  nickel.  The  largest  of  these  is  an  American  companv,  the  Inter- 
national Nickel  Co.,  with  mines  and  smelter  near  Copper  Cliil  (Sudbury 
district),  Ontario,  and  a  refinery  at  Constable  Hook,  N.  J.  Fully  one- 
half  of  the  world  sui)])ly  of  nickel  is  mined,  smelted,  and  refined  b}' 
this  one  company  and  its  subsidiaries.  The  Societe  Anonyme  le 
Nickel  ("le  Nicker')  is  a  French  company  with  various  plants  in 
England,  Germany,  and  France.  It  o])eratos  almost  exclusively  on 
New  Caled  )nian  ore.  It  was  the  first  large  company  in  the  field  and, 
until  outstripped  by  the  International,  was  the  domhiant  producer. 
The  International  also  has  holdings  in  Now  Caledonia  but  derives  no 
ore  from  them.  The  only  other  important  ])roducer  at  ])resent  is  the 
Mond  Nickel  Co. 


'  Ont.  Nickel  Com.  Rept..  p.  19,  Evidence  Inlemationol  Nickel  Co. 
*  Ibid.    Evidence  J.  E.  McAllister,  p.  A-124. 


TARIFF  INFORMATION  SURVEYS.  21 

Since  the  United  States  has  no  adequate  nickel  deposits,  its  status 
in  the  nickel  market  is  that  of  a  refiner  of  hijB^h-grade  matte.  Fostered 
by  a  tariff  on  refined  nickel  that  prored  prohibitive  to  foreign  refiners, 
a  great  refining  industry  has  been  developed.  The  industry  is  now  so 
lai^e  that  it  not  only  supplies  the  domestic  market  but  also  has  become 
the  dominating  factor  in  the  foreign  market. 

In  recent  years  there  has  been  increasing  agitation  in  Canada  for 
the  home  refining  of  the  Sudbury  matte.  Neithw  of  the  two  big 
operators  refines  its  matte  in  the  Dominion.  The  Canadian  Copper 
r<).  (International  Nickel)  matte  goes  to  the  New  Jersey  plant  oi  the 
parent  corporation  and  the  Mono  Co.  ships  its  matte  to  Wales  for 
refining. 

^  After  the  outbreak  of  the  war  and  prior  to  the  entrance  of  the 
United  States,  the  possibility  of  Canadian  nickel  reaching  the  Central 
Powers  caused  apprehension.  The  American  company  opened 
its  books  tp  the  Ontario  govej'nment  and  took  special  precautions  in 
allocating  its  product  and  avoided  any  possibility  of  its  reaching 
Oennany.  The  Deutschland  secured  over  three-quarters  of  a  million 
pounds  of  nickel  *  and  further  feeling  was  aroused  across  the  border, 
even  though  it  was  practically  proved  that  none  of  this  nickel  was  of 
Canadian  origin. 

Under  this  pressure  the  International  Nickel  Co.  commenced  to 
build  a  Canadian  refinery  at  Port  Colbume,  Ontario,  on  the  shores  of 
Lake  Erie.  Delays  attended  construction  and  the  plant  which  was 
j^xpect^d  to  be  in  operation  late  in  1917  was  not  completed  until 
'^uly,  1918.     The  New  Jersey  plant  will  be  maintained. 

The  British-American  Nickel  Co.  (British  Canadian  Nickel  Co.) 
♦  ntcred  the  Canadian  field  with  a  10*year  contract  for  its  entire  con- 
templated output  of  6,000  tons  of  refined  nickel  annually  to  be 
bought  by  the  British  Government.  Work  on  the  smelter  and  in 
the  mines  was  begun  early  in  1917,  and  production  started  in 
August  1920.  The  company  has  received  financial  assistance  to  the 
extent  of  over  £600,000  from  the  British  Government  and  is  likely 
to  become  an  important  producer. 

The  main  factor  determining  the  choice  of  site  for  a  refinery  is  the 
economical  transport  of  raw  material  and  of  product.  In  the  Orford 
process — International  NickeVs  refining  method — about  4  tons  of 
raw  material  are  required  for  the  prod^uction  of  1  ton  of  refined 
oickel.  Even  in  the  Hybinettte  (electrolytic)  process  general  trans- 
portation facilities  are  of  more  importance  tnan  an  especially  low 
power  rate.  I!n  the  cold  winters  of  Canada  the  heating  of  the  large 
tank  houses  and  maintaining  the  proper  temperature  of  electrolyte 
in  the  tanks  require  large  amounts  of  coal. 

The  Ontario  Nickel  Commission,  after  a  thorough  study  of  the 
situation,  concluded  that:  "Any  of  the  |)rocesses  now  in  use  for 
refining  nickel  could  be  successfully  used  in  Ontario,  and  conditions 
and  facilities  are  at  least  as  good  in  this  Province  as  in  any  other 
part  of  Canada.''  It  further  rocomraends  the  electrolytic  process 
for  Ontario  conditions. 

It  is  likely,  however,  that  the  facilities  that  have  made  New  York 
harbor  the  greatest  copper-refining  center  in  the  world  will  have  a 
no  less  marked  infiuence  in  determining  the  location  of  nickel  refin- 
eries.   This  location  on  tidewater  in  close  proximity  to  major  sources 

'Cf.sUtemeDt  Provi<l«nco  Journal,  reported  in  Eng.  &  Min.  Jour.,  102  (1910\  p.  910. 
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of  supplies  and  to  market  has  advantages  that  have  been  proved 
again  and  again  in  the  case  of  copper  and  other  metals  for  tne  ulti- 
mate treatment  of  hi^h-grade  material.  If  copper  and  nickel  salts 
are  marketed  the  finished  products  may  be  heavier  than  the  unre- 
fined matte  and  the  shipping  charges  correspondingly  greater.  ISven 
with  pure  metal  products,  the  matte  contains  only  about  20  per  cent 
of  material  that  does  not  appear  in  the  finished  products,  so  accessi- 
bility to  market  and  cheap  freight  on  metal  are  quite  as  important  as 
a  shorter  haul  on  the  matte. 

The  International  Nickel  Co.  (Ltd.)  of  Canada,  which  was  organized 
in  1916  to  build  and  operate  the  Port  Colbume,  Ontario,  refinery  of 
the  American  company  of  a  similar  name,  was  merged  with    the 
Canadian  Copper  Co.,  a  subsidiary,  which  controlled  the  mining  and 
smelting  of  the  ore.    The  capital  increase  from  $5,000,000  to  S50,- 
000,000  suggests  the  possibility  of  future  enlargement  of  the  Can- 
adian plant  and  the  gradual  withdrawal  of  the  operations  from  the ; 
United  States  and  centering  in  Ontario.    The  Canadian  plant    is 
constructed  on  the  unit  system  and  additional  capacity  can  he  made 
as  required.     Under  the  Ontario  tax  regulations  the  corporation  is 
subject  to  war  taxes  on  the  profit  of  its  operations  both  in  Canada 
and  in  the  United  States,  although  it  is  also  taxed  by  the  latter 
Government  for  its  domestic  operations.    The  International  Nickel 
Co.  made  numerous  protests,  alleging  undue  discrimination  by  tho 
Ontario  government  m  favor  of  the  Mond  Nickel  Co.  because  the 
latter  was  permitted  to  deduct  from  its  provincial  taxes  the  amount 
of  taxes  paid  in  Great  Britain  where  its  matte  is  refined,  whereas  the 
former  company  must  pay  its  full  tax  to  the  Ontario  authorities 
without  allowance  for  its  American  income  taxes.    The  objections 
were  overruled  and  appeal  refused.     Such  discrimination  is  in  line 
with  the  eilort  to  bring  about  the  refining  of  all  Canadian  matte  in 
Canada. 

Miscellaneous  Trade  Conditions.  , 

The  following  statement  was  made  by  F.  L.'  Merry,  metallurgist, 
Swansea, Wales,  before  the  Ontario  Nickel  Commission: 

To  show  how  they  cniahed  ua  in  the  States.  First  of  aU,  they  put  on  an  ad  valorem 
duty,  «  *  *  gradually  increasing  it.  When  they  put  on  the  first  duty  we  com- 
peted favorably.  Then  they  increased  that  duty  and  ultimately  got  it  to  the  point 
that  we  could  no  longer  ship.  That  secured  for  thorn  the  whole  of  the  home  market. 
Then  their  increased  output  lessened  their  manufacturing  coats  and  then  they  dumped 
it  down  in  at  cost  in  England  [speaking  of  cobalt].  If  you  could  work  in  conjunction 
with  the  French  house,  you  could  do  just  what  you  like,  and  so  you  could  with  your 
nickel. 

The  Hybinette  process  is  controlled  in  North  America  by  the  British 
America  Nickel  Corporation  (Ltd.).  The  contract  covers  all  ores 
mined  in  North  America  and  permits  the  company  to  use  the  process 
in  any  country. 

AGITATION  FOB   HOME-REFINING  OF  CANADIAN   ORES. 

The  export  of  Sudbury  nickel  matte  to  the  United  States  has 
long  been  a  thorn  in  the  flesh  to  the  Canadians.  Various  measures 
have  been  proposed,  through  many  jears,  for  overcoming  this,  but 
only  recently  has  the  Canadian  solution  of  the  problem  been  worked 
out  to  the  end  that  Canadian  refining  plants  are  actually  in  course  of 
erection. 

The  history  of  the  earlier  agitation  was  as  follows : 
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In  1897  the  United  States  imposed  an  import  duty  on  sawn  lumber. 
As  a  countermeasure;  the  Canadian  Grovemment  proposed  an  export 
<{utj  on  logs  and  ptdpwood  to  restore  the  equilibrium  of  tariff  taxa- 
tion between  the  unmanufactured  logs  and  the  sawed  product,  and 
thus  favor  the  manufacture  of  the  raw  material  in  Canada.  Along 
irith  this  proposal  a  similar  one  was  proposed  on  certain  metals/  viz, 
:uckel,  copper,  lead,  and  silver.  As  regards  nickel  and  copper  Par- 
liament enacted  that  ''on  nickel  contained  in  matte  or  in  tne  ore,  or 
in  any  crude  or  partially  manufactured  state,  and  upon  copper  con- 
tained in  any  matte  or  ore  which  also  contains  nickel,  when  exported 
'rom  Canada,  an  export  duty  should  be  levied  not  exceeding  10  cents 
Derpound  on  nickel  and  2  cents' per  pound  on  copper." 

Tnese  provisions  were  not  to  come  into  effect  until  proclaimed  by 
the  governor  in  coimcil.  This  left  it  optional  with  the  Government  to 
mpose  the  tax  or  not  and  no  action  was  taken  on  the  metals,  although 
it  was  generally  realized  that  the  free  admission  of  matte  by  the 
Uaited  States  and  the  import  duty  on  refined  nickel  was  a  handicap 
to  the  establishment  of  a  refining  industry  in  Canada. 
In  the  matter  of  saw  logs  the  Ontario  government  solved  the  prob- 
em  by  nroviding  that  all  timber  cut  on  Grown  lands  should  be  manu- 
^acturea  into  sawn  lumber  in  Canada.  A  similar  expedient  was 
sought  to  foster  the  nickel-refining  industry  in  Canada,  out  encoun- 
tered the  difficulty  that,  while  timber  licenses  were  granted  annually 
by  the  Government  and  the  fee  grants  only  the  right  to  cut  and  dispose 
of  the  timber,  the  nickel  ore  is  extracted  from  land,  the  fee  simple  of 
which  has  been  granted  by  the  Crown  and  no  requirements  as  Jx) 
refining  were  part  of  the  onginal  contract. 

Another  attempt  was  made  in  1900  to  brin^  about  the  home 
refining  of  nickel  by  means  of  legislative  action.  An  act  was 
passed  that  provided  that  no  one  should  carry  on  the  business  of 
fnining  except  under  authority  of  a  yearly  license  issued  by  the 
(iepartment  of  lands,  forests,  and  mines.  The  fee  for  such  license 
should  be  based  on  the  gross  quantities  of  the  ores  produced  dur- 
ing the  previous  year.  The  fee  for  ores  of  nickel  was  to  be  $10  per 
ton,  or  $60  per  ton  'd  partly  treated  or  reduced,  and  for  ores  of  copper 
&nd  nickel  combined  S7  per  ton,  or  $50  per  ton  if  partly  treatea  or 
reduced.  To  offset  these  provisions,  where  ores  were  refined  in 
Canada  so  as  to  yield  fine  metal,  the  fees,  or  part  of  them,  were  to  be 
remitted.  The  right  of  the  Government  to  regulate  matters  of  trade 
and  conunerce  was  alleged  to  be  interfered  witn  by  the  act  and  it  was 
claimed  that  its  provisions  practically  confiscated  the  nickel  prop- 
♦•rties.  The  constitutionality  of  the  law  was  questioned  but  never 
referred  to  the  sujpreme  court  and  it  was  never  enforced.  It  was 
repealed  by  the  mmes  act  of  1906. 

In  1907  the  Legislature  of  Ontario  decided  to  try  rewards  instead 
"f  penalties.  By  the  metal-refining  bounty  act  (7  Edward  VII,  ch.  14) 
^bounty  was  provided  "on  refined  metallic  nickel  or  on  refined  oxide 
'^(nickel"  at  the  rate  of  "6  cents  per  pound  on  the  free  metallic 
f^^iel,  or  on  the  nickel  contained  in  the  nickel  oxide.''  Boimties 
^ere  also  provided  for  refined  metallic  copper  and  copper  sulphate, 
nietallic  cobalt,  and  refined  cobalt  oxide  and  on  arsenic  made  from 
"^pickel  ores.  However,^  it  was  provided  that  not  more  than 
*W,000  sl^ould  be  paid  out  in  any  one  year  for  either  nickel  or  copper. 
The  bounty  was  set  for  a  term  of  five  years  and  was  later  extended  for 
another  five-year  term,  which  ended  April  30,  1917. 
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So  far  OS  solving  the  question  of  refining  nickel  in  Ontario  on 
lai^e  scale  the  act  was  not  effective.    It  did  stimulate  the  refiiiiij 
of  me  nickel  and  cobalt  content  of  the  cobalt  oreS;  but  had  the  enti^ 
nickel  output  for  1916  (83,000,000  pounds)  been  paid  for  at  6  ceni 

f)er  pound,  nearly  $5,000,000  would  nave  been  required  as  against  tl 
imit  of  $60,000  fixed  by  the  act. 

THE   INTERNATIONAL   NICKEL   CO. 

In  the  report  of  the  Federal  Trade  Commission  to  the  United  Stat^ 
Senate  (1918),  the  operations  of  the  International  Nickel  Co.  ai 
commented  on  as  follows: 

The  dominating  factor  in  the  nickel  industr\'  is  the  International  Nickel  Co.,  y<hU 
produces  practically  the  entye  output  of  that  metal  in  this  countrj.  The  proft? 
the  International  Nickel  Co.  in  1916  were  $13,557,000  and  the'  dividends  w« 
$10,575,000,  which  sums  amount  to  40  per  cent  and  31  per  cent,  respectively,  bas^ 
upon  the  investment  as  computed  by  the  commission.  Taking  the  total  capital! zati<i 
and  surplus  of  the  company  as  a  basis,  the  net  earnings  woula  be  20  per  cent  auvi  tl 
dividends  15.6  j)er  cent.  In  1917  the  profits  on  the  commission's  basis  were  30  per  cej 
and  the  diddends  24  per  cent,  and  on  the  basis  claimed  by  the  company  the  j>rofij 
were  15  per  cent  and  the  dividends  12  per  cent. 

This  company  has  a  natural  monojioly  based  on  the  ownership  of  the  Cajiadiii 
mines  from  which  the  nickel  ore  is  derived.  It  has,  howe\  er,  maintained  prices  oi\\ 
prewar  basis.  Consequently,  while  prices  are  high  and  the  profits  very  lai^c,  ti] 
increase  in  profits  has  been  due  to  the  increased  war  output  rather  tlian  to  advanc^ 
in  price.  Therefore,  it  does  not  seem  that  any  profiteering  can  be  chaiged  unlets  in 
negative  sense,  that  is,  the  conii)any  might  have  been  satisfied  ^dth  smaller  profit.**  i 
war  timed.    This  is  especially  wortliy  of  consideration,  inasmuoli  as  practically  tb 

entire  output  of  the  company  is  taken  for  war  uses. 

• 

COST   OF   PRODUCTION. 

Nickel  from  New  Caledonia  ores  cost  about  20  cents  per  pouiiil 
Mining  of  the  ore  averages  84  per  ton.  The  cost  per  pound  of  nick<^ 
is  about  as  follows:^ 

Cenis 

Value  of  Jiickel  in  ore  on  shipboard • 7-1 

Freight  (normal  prewar  figures) 1 

Smelting  and  refining Cy-i 

I 

(For  many  years  the  French  maintained  a  heavy  shipping  bounty 
on  New  Caledonia  ores,  which  enabled  them  to  be  brougnt  over  at  tl 
verv  low  figure.  This  was  discontinued  a  few  years  ago  and  nic»n! 
and  more  ore  is  being  smelted  on  the  island.) 

On  account  of  the  complexity  of  products  derived  fix)m  the  Cana 
dian  ores  an  accurate  cost  statement  can  not  be  prepared.  The  Inters 
national  Nickel  Co.  stated  to  the  Ontario  Nickel  Commission  that  its 
profit  was  7 1  cents  per  pound  on  refined  nickel.  With  a  proper  pro^ 
portioning  of  accounts,  the  c<}st  is  probably  about  15  cents  perpound.j 
tStatement  of  John  Pattereon,  Ontario.) 

According  to  V.  N.  Hybinette,  the  cost  of  refining  by  his  oracess 
is  $100  to  $110  per  metric  ton  on  a  small  scale  in  Norway.  Mining 
and  smelting  costs  are  fairly  high  because  of  a  limited  output.  New 
Caledonia  ore  with  o]  to  6  per  cent  nickel  can  be  laid  down  m  Norway 
or  England  at  a  cost  of  about  1 1  cents  per  pound  of  nickel  content. 
The  refined  product  of  the  French  company  costs  17  to  18  cents  per 
pound.  Cost  of  Mond  process  nickel  "may  be  as  much  as  15  cent*^ 
per  pound." 
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\Kkfl  (from  Joreign  ores,  matte,  and  unrefined  bullion  smelted  or  refined  in  the  United 

States) — Production  in   United  States. 

I  From  U.  S.  Oeolopcal  Survey,  Mineral  Resources.] 


Year. 


■12. 


Quantity. 


Pounds. 

33,050,000 
*  44,842,000 
'47,124,000 


Value. 


S4,OR5,074 
17,936,800 
18,849,600 


Quantity. 


Povndt, 

1»14 ..!«3o,0P8,958 

1915 1  «  66,566,890 


Value. 


112,284,635 
22,626,756 


•  Report  of  the  Ontario  Nickel  Commission,  1917. 
'  Sidrel  ecmteot  of  importod  matte  and  ore. 

MfLfl  {produced  as  by-product  in  electrolytic  refining  of  copper) — Production  in  United 

States.  I 

[From  U.  S.  Geological  Survey,  Bfineral  Resources.] 


Year. 


■•.' » 


Quantity. 


Value. 


Pounds. 
890,000 
656,000 
482,000 
846,000 
1*15 1     1.614,000 


$127,000 

93,600 

79,303 

313,000 

538,222 


Year. 


1916. . 
1917. . 
1918. . 
1919  i. 


Quantltj\ 


Pounds. 

1,836,000 
804,000 
882,000 

1,022,000 


Value. 


8671,192 
3.31,556 
401,000 
434,485 


1  Includes  nickel  produced  from  cobalt  ores  mined  in  Missouri. 
Refined  nickel  in  metric  t&ns — Production  in  principal  foreign  countries. 


Country. 


^  T'lUA  Ptates  and  Canada. 

'  •■nnaxiv 

r  n  ^^n6 

ixKZ^r^ 

Ail  Lthcr 


Total. 


1910 


>  10,000 

4,500 

3,500 

l^.'iOO 

600 


20, ICO 


1911 


12,000 
5,000 
4,600 
2,000 
1,000 


21,500 


1912 


15,000 
5,000 
5,200 
2,100 
1,200 


28,500 


M«»tal]gc8ellschaft  (Rcpt.  Out.  Nickel  Commis.<!ion,  p.  U^\). 

^  Separate  fleiires  for  United  States  and  Canada  not  published;  this  production  is  almost  e.xclu$lvely 
r«i]adian  niAtte,  refined  in  the  United  States. 
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Nickel  ore  and  nickel  matte — Imports  by  countries  {JUcal  year). 

[Pounds  represent  nickel  contents.] 


Imported  f  rom— 


1907 


Quantity. 


^^^^ ^'->^nd;:; 


French  Oceania \Z^^^\ 


Total, 


•{ 


ton?.... 
pounds. 


10,124 
19,523,14S 


16,124 
19,523,148 


Value. 


}S1,W7, 


784 


}  1,897, 


784 


1908 


Quantity. 

/  !C,C85 
\16,942,127 
158 
26,398 


/        18,84.3 
116,968,52.'^ 


Value. 


r,389, 


924 
216 


}  2,391, 


140 


1909 


Quantity. 


\18,844, 


261 
208 


/        17, 
\18,844, 


26! 
208 


Value. 


}  S2,544,^ 


}     2,M1, 


Imported  from— 


1910 


Quantity. 


.^^ &;:: 


fto 


Jf"»«*o<«^ &<u:; 

B-glum {frndi- 


22,470 

27,619,601 

3,000 

376,724 


Total. 


/tons 25,470 

•\pounds..    27,996,325 


Value. 


}|3,575,442 
}       43,304 


1911 


Quantity. 


/       24,072 
\29,805,- 


590 


}  3,618,746  ,{29, 862;  246 


Value. 


}S3,916, 


438 


146,656  }       ^'*^ 


1912 


Quantity. 


/       26,37J 
\32,414,45^ 


{l,fiS7; 


078 
588 


}  3,948,293   {34^0021052 


Value. 


}  »4,265, 


53 


} 


300, 2fl 


I     4^565,8] 


Imported  from— 


1913 


Quantity. 


Value. 


c*"^ {pi-di:.!  wm.  iKsas-Ott 


ons. 


^^^^^ I^Suiid^: 

Norway fc^; 


1,371  I 
2,498,262 


New  Zealand {*<>^-^: 


ToUl. 


CIS 36,968 

unds..   47,508,370 


572,586 


}  6,398,228 


-t 


1914 


Quantity. 


Value.       Quantity. 


35,174 

41,507,255 

1  243 

2,037,008  i 

3 

5,040 


{. 


36,420 
43,549,303 


[15,621,480 

487,719 

348 


1915 


29,502 
136,607,235 
242 
317,971 
366 
530,704 
601 
639,109 


Value. 

—         -j 

$4,788,14] 

86,28^ 

88,15« 

114,196 


}  6,109,647  {37,fl^;g?Jl}    5,074,783 


1916 


Imported  from— 


Canada. 


ftons 

)Ounds. , 


French  Oo«nla f^^- 


France. 
Peru... 


ftons. 

>ound8. 

tons 

I  pounds. . 


Australia a^^^s. 


Chile. 


ftons. 
>ounds. 


Total. 


/tons. 


Quantity.  ,     Value. 


52,742 

64,622,286 

2,618 

2,391,922 

297 

614,828 

118 

1,329 

1,268,084 


56,987 
\pounds..;  68,797,238 


1}  9,520, 


705 


1917 


Quantity.  '     Value. 


56,603  ' 
170,738,737  i 
409 
387,805  ' 


r,219, 
81, 


1918 


Quantity. 


ostA  1        66,282 

®^  ^70,710,232 

100 


502 


{2,912;^'}     6^9^821 


111,207 


{ 


2,393 
2,274,240 

1 
91 


f        60,132  i\9OTo»57   /        ^'™ 
\74,038,840  /  »»»'"/»»'  |\73,095,770 


Value. 

$8,608,555 
23,365 


i 


488,305 
44 


}    »,120, 
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Nickel — Imports  by  countriea  {cdleruhr  ymrt). 


Imported  fxom~ 


1918 


Qjoantity. 


56,995 
7,645,034 

91 

2,068 

2,027,850 

437 

409,023 

100 

111,207 


59,621 
73,193,205 


Value. 


}ll,517, 


546 


1919 


1920 


Quantity. 


Value.       Quanity.  '    Value. 


{25.5S:to7  }»«^.«o  <{s?,m:m  hn3,a78 


{ 


2,«8t 
3,71«,2in 


}    "".S"  {  1,39J;Sm  ,}     361,688 


{       83.1m}      ».8« '{  1,5M:M?  1}      »M.«5* 


857,3M  I     ^-^^^ 


U:^:m  >.»o.3«>  ■{ii,im:m  :>  «.«3-»« 


Nickel — Imports  for  consumption  {calendar  years). 


Nickel  arc 

1  and  niokel 

Nickel  and  alloys  of 

matte. 

.   any  kind,  etc. 

Quantity. 

Value. 

Quantity. 

1 
Value.     ! 

Pounda. 

Poundi. 

1 

i>ni.... 

15,672,486  $2,070,999.00 

148,180 

154,326.00 

I'll 

39,535,967     3,918,566.00        291,957 

103,717.00 

nii 

46,003,040  -  5,638,456.00  ,      223,161 

85,059.00 

1^13 

47,109,030    6,427,639.00        335,054 

134,303.00 

»u 

34,089,745     4,956,448.00 

106,019 

42,678.00 

mr. 

56,566,804     7,615,999.00 

31,990 

13,657.00 

>16 

72,611,492 

9,889,122.00 

29,917 

7,869.00 

:'«;7 

75,510,703 

9,612,400.00                 48 

19.00 

.il^ 

73,193,205 

11,517,546.00  1               40 

8.00 

1519 

20,303,228 

5,780,380.00  i  7,256,992 

2,653,090.00 

1«» 

,41,586,106 

8,463,872.00 

6,905,753 

2,193,256.00 

Nickel  oxides. 


Poundt. 


1,344 
877 

1,536 

3,194 
497 

7,968 
15,926 
10,902 

1,078 
215 


Value. 


$443.00 

916.00 

613.00 

1,468.00 

130.00 

2,349.00 

4,744.00 

3,221.00 

324.00 

65.00 


Sheets 

and 

strips. 


All  other 
manu- 
factures 
of,  not 
specially 
provided 
for. 


$4,210.00 

7,002.00 

17,333.00 

21,581.00 

6,851.00 


4,896.00 


6,881.00 
4,880.00 


$4,844.00 
20,311.90 
17,203.40 
16,619.22 
21,372.60 
6,242.00 
20,964.00 
45,248.00 

106,362.00 
85,563.00 

200,464.00 


1  Figures  available  for  second  half  of  year  only. 
Nickel  ore  and  nickel  matte — Imports  for  consumption — Revenue. 


• 

Rate  of  duty. 

• 

Free 

Quantity. 

• 

Value. 

* 

Duty 
collected. 

Value  per 

unit  of 
quantity. 

Actual  and 

computed 

ad  valorem 

rate. 

n^oal  vear: 

WT 

PoundsA 

Percent. 

I9f* 

do 

16,967,033 
18,844,217 
27,996,325 
29,942,246 
38,002,052 
47,348,470 
43,532,278 
37,995,019 
69,011,550 
74,038,840 
73,095,770 
52,911,658 
46,882,158 

73,193,205 
29,303,228 
41,580,108 

$2,392,042 
2,544,222 
3,018,744 
3,946,293 
4,565,818 
6,398,228 
6,109,547 
5,074,783 
9,520,705 
9,970,957 
9,120,269 
9,746,693 

10,461,550 

11,517,646 

6,780,380 
8,463,872 

$0,140 
.135 

1909 

....  .do. ........... 

1910 

do 

.129 

.132 

.120 

.135 

.140 

.133 

.130 

.135. 

.125 

.184 

.223 

.157 
.197 

1911 

do 

1912 

............ 

1913 

do 

1914 

do 

.. .......  ._•  • 

1915 

do 

191fi 

do 

1917 

do 

1918 

do 

1919 

do 

1920 

do 

•*••"•*••*•• 

^•lendar  yean 
WW... 

.....do 

mg 

do 



1990 

do 

.203 

>  Nickel  content. 
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Nickel t  nickel  oxide,  and  matte — Domestic  exports  {fiscal  years). 


1907 


190S 


1009 


Exported  to~ 


Pov/nda. 

United  Kingdom l    6,234,727 

Netherlands 2,871,186 


France 
BeMum. 

Italy 

Germany 
Canada.. 
Mexico. . . 

Japan 

All  other. 


■  I 


563,199 

529,648 

462,640 

172,947 

44,611 

54 

1,847 


Total 9,880,850 


Quantity,  i     Value. 


$1,694,927 

868.500 

215.950 

195,46.3 

175,350 

52.598 

15,458 

29 

5S7 


PottfMi*. 


'    3,352,310 

11,023,354 

3,5:«,274 

1,067,950 

762,377 

293,720 

506,100 

195,268 

324,913 

125,200 

616,6:J5 

226,053 

34,540 

12,088 

247 

100 

10,516 

3,681 

1,570 

644 

Quantity. 

Valuei 

Powids. 

2,  .381, 029 

f7:M, 

5,746,271 

1,037, 

134,543 

51. 

627,534 

241, 

224, 167 

*<«  1 

894,624 

340.I 

4,578 

1, 

1,030 


3,218,862 


9,148,482  '    2,948,058     10,013,776 


J 


3,  395  J 


Exported  to— 


1910 


1911 


Quantity. 


Value.     '  Quantity. 


I    Pound*. 

United  Kingdom i    3,687,124 

Netherlands ,    7,166.322 

France '    1,212,539 

Belgium '        436,953 

Italy 546,983 

Germany t       548,589 

Canada 47,091 

Mexico 

Japan I 

All  other '  6,806 


11,186,100 
2,369,955 
455,100 
168,350 
214,276 
120,855 
15,358 


Pouni». 
4,456,880 
8,205,836 
3,765,510 


2,903 


604,938 

1,902,393 

8,926 

1,957 
1,330 


Total I  13,652,407 


4,532,897  I  18,947,810 


Value. 


11,537,329 
2,594,680 
1,309,100 


232,950 

326,245 

2,920 

15 

628 

547 


1912 


Quantity. 


Pounds, 

8,989,878 
7,584,653 
5,579,335 
551,740 
1,321,733 
2,527,273 
3,373 


4,005 


6,004,414     26,561,990 


Value. 


«3,111 
2,337 
2,(W9,>^ 


i 


i;d^ 


8,749,671 


^ 


Exported  to— 


1913 


Quantity. 


United  IGngdom. 

Netherlands 

France 

Belgium 

Italy 

Germany. 

Austria-Hungary . 

Denmark 

Norway 

Russia  1 

Spain 

Sweden 

Canada 

Mexico 

Japan 

Another 


Pounds. 
9,213,109 
9,164,012 
4, 197, 110 
1,719,285 
l,075,3a3 
2,346,325 
134,400 


7,250 


Total. 


16,379 


5,447 
2,657 


27,881,277 


Value. 


$3,300,500 

2,812,300 

1,577,500 

666,108 

414, 100 

441,447 

51,800 


2,800 


6,204 


1,913 
1,042 


1914 


1915 


Quantity. 


Pounds. 
7,604,592 
2,376,216 
4,419,66:} 
1,230,274 
1,276,905 
11,084,366 
672,043 


Value. 


$2,702,000 
840,269 
1,583,830 
475, 175 
446.900 
3,007,786 
259,100 


Quantity. 


186,626 


42,529 


2,028 


72,000  • 


9,275,714     28,895,242 


16, 112 
*"537" 


Pounds. 

16,352,802 

22,033 

3,210,980 

210,612 

2, 365. 177 

1,036,242 

67,200 

43,830 

31,158 

5,505,310 

700 

367,696 

52,949 

1,779 

308,444 

22,700 


9,403,709  I  29,599,612 


Value. 


So,  S78, 719^ 

8,S13 

1,168,023 

79,40fl 

070,617 

280,100 

26,000 

17,  .W2 

10,  H7 

2,340,900 

:O0 

168,426 

19,223 

751 

131,465 
10, 2« 


11,110,699 


Includes  Russia  in  Europe  and  Russia  in  Asia. 
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Nididy  nicibeZ  oacide,  and  matte — Domestic  exports  (fiscal  years) — Continued. 


Exported  to— 


1910 


Quantity.  :     Value. 


1917 


Quantity. 


Pound*. 

'3:!H  Kingdom ■  14,088,676 

v:ttrlan<ls. i       139,300 

T.ice. f    1,871,595 

•ilj » 1,880,661 

Tasany... 

'"'Ainark 

■  rT%y 

r.'.-a 

-cam 

:-»rden 

illAla 

tf>  t  ioD 

'»'«U 


S6,183, 

00, 

723, 

788, 


551 
049 
628 
441 


2,174 

34,460 

6,598,079 

112,450 

313,958 

11,646 


15, 

2,633, 

45, 

144, 

4i 


983 
809 
018 
760 
616 
783 


597,257  I       274,947 


.'.;.  '-tber. 


1,739 


818 


Poundi. 

15,844,743 

506,588 

2,336,684 

5,471,426 

1,168,086 

2f2,051 

33,614 

4,917,075 

158 

28,554 

25,572 

249 

287,944 

66,520 

84,410 

217,280 

38,652 


Value. 


Total 25,649,995  |    9,876,403  ,  31,005,000 


15,920,862 

220,777 

970,845 

2,812,925 

584,043 

11,702 

13,200 

1,910,799 

79 

14,410 

9,153 

142 

130,980 

35,700 

10,704 

87,600 

18,807 


1918 


Quantity. 


Pounds. 
I  11,001,502 


1,904,131 
,    4,723,940 


1,098 


10,303 

4,000 

880,337 

14,844 

627 

70,254 

201,150 


12,270,854  I  18,818,212 


Value. 


$4,225,822 


705,071 
2,077,802 


584 


4,  V4o 

2,000 

459,089 

7,800 

318 

33,750 

102,159 


7,080,502 


Nickel f  nickel  oxide,  and  matte — Domestic  exports  {calendar  years). 


Exported  to— 


Fiace... 

V^lT 

'.liaa 

Jaifto 

AC  other. 


ToUI. 


1918 


Quantity. 


Pounds. 


2,233,730 
6,100,847 
0,571,178 
4,095 
01,900 
2,063,933 
1,433,751 


17,409,600 


Value. 


$804,906 

2,085,912 

2,254,393 

1,491 

30,889 

1,102,197 

587,193 


0,927,041 


1919 


Quantity. 


Pounds. 

442,080 

1,340,119 

526,940 

730,033 

35,9  2 

20,780 

582,940 

120,180 


3,810,050 


Value. 


$221,043 

533,228 

192,435 

319,170 

12,007 

11,417 

352,072 

55,512 


1,097,544 


1920 


Quantity. 


Pounds. 
594,976 
72,912 


69,022 

1,145 

547 

352.834 

123, 196 


1,215,232 


Value. 


$279,305 
36,895 


30,501 

759 

333 

104,781 

62,211 


574,845 


Prices.^ 
(Published  quotations  in  cents  per  pound.) 


\ 

Year. 

Nickel  shot 
and  ingots.* 

Monel-raetal 
Ingots. 

Year. 

Nickel  !;hot 

and  ingots.* 

Monel-nietal 

ingots.* 

.'•v. 

40-45 
40-45 
40-45 
40^15 
38-43 

17 
16 
15 
20 
21  ! 

1918 

3H-43 
40-45 
40-46 
40-45 

25 

.'^U 

1919 

32 

•"U..        '"'    ' 

1920 

35 

'M'>           '  ' 

1921 , 

35 

i'w:...  .    *  ' 



'  Aceordlng  to  Price  Bulletin  No.  34  of  the  War  IndustrleB  Board,  the  average  contract  price  (govoming 
^  iniik  Of  sales)  of  shot  and  Ingot  was  36.50  cents  per  pound  throughout  the  period  1913-191S  (Inausive). 
tlcctrolytic  nickel  i.s  quoted  from  3  to  5  cent.«?  per  pound  additional  over  ingot  and  shot  prices. 
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Nickel — Rates  of  duty. 


Act  of— 

Par. 

1883 

192 

1883 

216 

1890 

203 

1890 

215 

1894 

167i 

1894 

177 

1897 

185 

1897 

193 

1909 


1913 


1913 


185 


155 


167 


Tariff  classification  or  description. 


Nickel,  nickel  oxide,  alloy  of  any  kind  In  which  nickel  Is  the 
element  of  chief  vaiue. 

Manufactures,  articles,  or  wares,  not  specially  enumerated  or 
providedforinthisact,  composed  wholly  or  in  part  of  ♦  •  * 
nickel,  *  *  *  or  any  other  metal,  and  whether  partly  or 
wholly  manufactured. 

Nickel,  nickel  oxide,  allov  of  anv  kind  m  which  nickel  is  the 
component  material  of  chief  vafue. 

Manufactures,  articles,  or  wares,  not  specially  enumerated  or 
provided  for  Id  this  act,  composed  wholly  or  in  part  of  *  *  * 
nickel,  ♦  ♦  ♦  or  any  other  metal,  and  whether  partly  or 
wholly  manufactured. 

Nickel,  nickel  oxide,  alloy  of  any  kind  in  which  nickel  is  the 
component  material  of  chief  value. 

Manufactured  articles  or  wares,  not  specially  provided  for  in  this 
act,  composed  wholly  or  in  part  of  any  metal,  and  whether 
partly  or  whoUv  manufactured. 

Nickel,  nickel  oxide,  alloy  of  any  kind  in  which  nickel  is  a  com- 
ponent material  of  chief  value,  in  pies,  ingots,  bars,  or  sheets. 

Articles  or  wares  not  specially  provlaea  fw  in  this  act,  composed 
wholly  or  in  part  of  ♦  *  *  nickel,  *  *  *  or  other  metal, 
and  whether  partly  or  wholly  manufactured. 

Nickel,  nickel  oxide,  alloy  of  any  kind  in  which  Hickelis  a  com- 
ponent material  of  chief  value,  in  pigs,  ingots,  bars,  rods,  or 
plates. 
Sheets  or  strips 

Nickel,  nickel  oxide,  alloy  of  any  kind  in  which  nickel  is  a  com- 
ponent material  of  chief  value,  in  pigs,  ingots,  bars,  rods,  or 
plates. 
Sheets  or  strips 

Articles  or  wares  not  specially  provided  for  In  this  section; 

•  ♦  ♦  ifcomposed  wholly  or  in  chief  value  of  *  *  ♦  nickel, 

•  *  ♦  or  other  metal,  but  not  plated  with  gold  or  silver,  and 
whether  partly  or  wholly  manufactured. 


Rat^ofduty,  sx*«<^^! 
and  ad  valorexD . 


15  cents  per  poux&<l. 
45  per  cent  ad  v&lortj 

10  cents  per  poun<l. 
45  per  cent  ad  -valorcl 

6  cents  per  potincl. 
35  per  cent  ad  'v  a  lore] 

6  cents  per  poand. 
45  per  cent  ad  valoreH 

6  cents  per  poand. 


35  per  cent  ad  valoren 
10  percent  ad  valorem 


20  per  cent  ad  valoren] 
Do. 


Nickel  ore  and  nickel  matte — Rates  oj  dvXy. 


Act  of— 


Tariff  classification  or  description. 


Rates  of  duty,  speciftc 
and  ad  valorem. 


1894  I  573 

1897  629 

1909  I  643 

1913  ;  565 


Nickel, in  ore,  matte,  or  other  cmde  form  not  ready  for  consump-  I  15  cents  per  pound. 

tion  in  the  arts,  on  the  nickel  contained  therein.  I 

Ores,  of   ♦    *    ♦    nickel  and  nickel  matte Free. 

Provided f  That  ores  of  nickel,  and  nickel  matte,  containing 
more  than  2  per  cent  of  copi)er,  shall  pay  a  duty  of  one-half  of  1 
cent  per  pound  on  the  copper  contained  therein.  I 

Ores,  of   *    ♦    *    nickel,  and  nickel  matte |         Do. 

Ores,  of   *    ♦    ♦    nickel,  and  nickel  matte   ♦    ♦    ♦ i         Do. 

do 1         Do. 

do I         Do. 


I 


Court  and  Treasury  Decisions. 

Pure  nickel  in  the  form  of  plates  was  held  dutiable  under  the  pro- 
vision for  nickel  in  paragraph  192  of  the  act  of  1883,  wliich,  being 
without  limitation  as  to  form,  was  applied  to  that  metal  whether  in 

Granules,  cubes,  ingots,  plates,  or  otherwise,  so  long  as  it  had  not 
cen  manufactured  in  some  particular  article  or  ware.     (Appeal, 
T.  D.  6064.) 

So  were  nickel  rods  and  sheets  under  paragraph  167^  of  the  act  of 
1894.     (Dept.  Order,  T.  D.  19776.) 

Wire  made  of  nickel  alloy  was  held  not  dutiable  under  the  act  of 
1894  as  an  alloy,  but  as  a  manufacturoci  article  n.  s.  p.  f.  (Boker  r. 
U.  S.,  97  Fed.,  205.) 
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Plates  were  held  excluded  from  paragraph  185  of  the  act  of  1897 
•^caose  not  regarded  as  being  in  any  of  the  forms  therein  mentioned. 
Provision  was  made  in  that  paragraph  for  nickel,  nickel  oxide,  and 
Uov  of  any  kind  in  which  nickel  is  a  component  material  of  chief 
Talue,  in  figSj  ingots,  bars,  or  sheets.  A  distinction  was  declared  to 
tve  made  m  the  trade  between  bars  and  rods  on  the  one  hand  and 
sheets  and  plates  of  nickel  on  the  other  hand.  (Abstract  17563, 
T.  D.  28597.) 

Resistance  strips  composed  of  nickel  alloy  200  feet  long  and  2 
inches  wide  were  held  excluded  from  paragraph  185  imder  the  act  of 
b97  because  not  nickel  alloy  in  pigs,  ingots,  bars,  or  sheets.  They 
^ere  held  dutiable  as  manufactures  of  nickel  under  paragraph  193. 
Ttiese  strips  were  apparently  rolled  from  wire.  (G.  A.  6373,  T.  D. 
24561.) 

But  nickel  in  pieces  6  or  7  feet  long,  from  2|  to  6  inches  wide,  and 
11.025  of  an  inch  thick,  which  had  been  cut  from  sheets  of  the  same 
ieiigth  and  thickness,  10  to  12  inches  wide,  was  found  to  be  known 
as  sheet  metal  or  sheet  nickel  and  were  held  dutiable  accordingly 
under  the  provision  for  nickel  in  sheets.     (G.  A.  6046,  T.  D.  26375.) 

Anodes  consisting  of  nickel  plates  about  12  inches  long,  6^  inches 
wide,  and  ^  of  an  inch  thick,  cut  from  nickel  sheets  and  with  holes 
«irilled  in  tnem  for  suspension  in  a  bath  in  electroplating,  were  held 
not  dutiable  as  sheets  of  nickel,  but  as  a  manufacture  of  nickel  under 
The  act  of  1897.  (Boker  v.  U.  S.,  157  Fed.,  1003.)  Nickel  in  any 
one  of  the  forms  enumerated  was  held  covered  by  the  provision  in 
the  act  of  1897  for  *' nickel,  nickel  oxide,  alloy  of  any  kind  in  which 
'^ickel  is  a  component  material  of  chief  value,  in  pigs,  ingots,  bars,  or 
sheets." 

Anodes  consisting  of  plates  of  nickel,  whether  with  holes  drilled 
:hrough  or  without,  were  likewise  held  dutiable  under  paragraph  193 
'f  the  act  of  1897  as  a  manufacture  of  nickel  n.  s.  p.  f .  (G.  A.  6693, 
I.  D,  28624.) 

Hot-rolled  wire  rods  or  bars,  composed  of  an  alloy  of  nickel  and 
opper,  nickel  chief  value,  were  held  dutiable  as  nickel  in  bars  under 
the  act  of  1897.     The  only  question  was  whether  the  imported  article 
was  in  the  form  of  bars.     (Abstract  14017,  T.  D.  27801.) 

A  plate  of  iron  or  steel  f  of  an  inch  thick,  on  which  a  sheet  of  nickel 
or  topper,  varying  in  thickness  from  1  i  to  20  per  cent  of  the  iron  or 
steel  and  about  three  times  as  valuable  as  the  iron  or  steel,  had  been 
laid  and  welded  by  hot  rolling,  the  combined  parts  varjdng  in  thickness 
after  the  rolling  process  from  0.015  to  0.070  of  an  inch  and  exceeding 
Xo.  10  wire  gaii^e  in  tliickness,  was  held  dutiable  imder  the  act  of 
IS97  as  a  manuiacture  of  metal  and  not  as  a  sheet  of  iron  or  steel. 
The  welding  together  of  pieces  of  metal  by  a  process  of  hot  rolling 
buch  as  was  pm^ued  in  this  case  was  de(^larod  not  to  come  within  the 
meaning  of  tne  word  "coating."     (Boker  v.  U.  S.,  2  Ct.  Cust.  Appls., 

Wire  made  of  nickel  and  iron  produced  by  for(  ing  an  iron  or  steel 
^re  core  into  a  nickel  tube  or  shell  and  then  drawing  down  the  article 
^0  the  required  size  was  held  dutiable  as  wire,  n.  s.  p.  f.,  and  not  as 
iron  or  steel  wire  coated  with  nickel.     (G.  A.  6414,  T.  D.  27544.) 

Nickel-plated  zinc  sheets  were  held  dutiable  as  manufactures  of 
^etalana  not  as  zinc  in  sheets  under  the  act  of  1909  and  prior  laws. 
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(Victor  V.  U.  S.,  128  Fed.,  472,  T.  D.  25005;  Eckstein  v.  U.  S.,  14 
Fed.,  1021,  T.  D.  27229,  affirming  140  Fed.,  94;  followed  in  G.  J, 
6347,  T.  D.  27303;  G.  A.  78,  T.  D.  10387;  G.  A.  5296,  T.  I>.  2428] 
Abstract  30645,  T.  D.  32997.) 

Strips  of  metal  assessed  under  paragraph  199  of  the  act  of  19(1 
were  found  to  be  nickel  specially  provided  for  in  paragrapli  ISi 
(Abstract  33730,  T.  D.  33778.) 

Wire  composed  of  nickel  alloy  was  held  properly  classified  uiid< 
paragraph  199  of  the  act  of  1909  as  a  manufacture  of  metal.  (Abstra<; 
34906.  T.  D.  34219.) 

Nickel-plated  steel  strips  put  up  in  coils,  nickel  chief  value,  'wei 
held  dutiable  as  manufactures  of  metal  and  not  as  strips  of  ste< 
under  the  act  of  1909.  They  were  held  not  galvanized  or  coate< 
within  the  meaning  of  paragraph  122  of  that  act.  The  article  wa 
commercially  known  as  strip  steel  nickel  plated.  (Hirsch  v.  U.  S. 
4  Ct.  Oust.  Appls.,  82.) 

Eccentrics  made  of  cast  iron,  drilled,  reamed,  and  nickel  pl&ted  foi 
sewing  machines,  were  held  dutiable  as  manufactiu^es  of  metal  undei 
paragraph  199  of  the  act  of  1909,  the  provision  in  para^apli  141 
claimed  as  the  proper  classification  being  limited  to  castings  inad< 
wholly  of  iron  and  not  broad  enough  to  cover  articles  made  of  cas< 
iron  and  some  other  metal,  (tinited  States  v.  Durbrow  &  MeariKJ 
Manufactiuing  Co.,  5  Ct.  Cust.  Appls.,  410.) 

Nickel  steel  in  bars,  classified  und!er  the  provision  in  paragraph  110 
of  the  act  of  1913  for  "steel  by  whatever  process  made  containing 
alloy  such  as  nicker'  was  held  not  sho^n  by  the  evidence  to  b© 
dutiable  under  paragraph  155  as  in  chief  value  of  nickel.  (Abstract 
38980.) 

Nickel  sulphate  was  held  not  to  be  an  alloy  of  nickel,  nor  nickel, 
nor  as  nickel  oxide,  but  dutiable  as  a  chemical  compound  or  salt 
under  the  act  of  1913.     (Abstract  36829.) 
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PREFACE. 


This  is  one  of  a  series  of  Tariff  Information  Surveys  prepared  by  the 
[  nited  States  Tariff  Commission  and  transmitted  to  the  Committee 
HI  WajTs  and  Means.  The  series  covers  all  of  the  articles  and  com- 
i»)dities  provided  for  in  the  tariff  act  of  October  3,  1913,  and  others 
lot  specincally  provided  for.  It  is  arranged  in  the  numerical  order 
if  paragraphs  of  that  act. 

In  some  cases  two  or  more  para^aphs  have  been  combined  in  one 
pamphlet.  In  doing  this,  industnal  relationship  of  the  articles  has 
^n  followed  when  possibly.  In  those  instances  where  a  paragraph 
bus  been  treated  under  a  preceding  paragraph  of  the  tariff  act, 
ceference  is  made  to  this  fact  at  tne  point  where  the  paragraph 
ippears  in  numerical  order.  Where  one  grade  of  an  article  is  dutiable 
t&d  another  grade  of  the  same  article  is  on  the  free  list,  the  article 
B  discussed  under  the  dutiable  paragraph,  which  appears  first  in 
Dmaencal  order  in  the  tariff  act.  In  certain  instances  articles  of 
dose  industrial  relationship  and  which  occur  in  separate  paragraphs 
of  the  tariff  act  have  been  combined  under  one  paragraph  for  con- 
venience of  discussion.  Reference  is  made  to  this  fact  at  the  point 
there  the  commodities  would  naturally  occur  in  numerical  order. 

The  first  pamphlet  in  the  series  is  an  '' Introduction  and  index," 
phich  contains: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
i^  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
ttt  of  1913,  showing  the  paragraph  of  the  act  in  which  the  article  is 
provided  for  and,  if  discussed  under  a  different  paragraph,  the  number 
d  such  paragraph. 

3.  A  list  of  tlie  pamphlets  in  the  series,  showing  the  paragraphs 
snd  articles  included  in  each  pamphlet. 

Thus  by  use  of  this  ''Introduction  and  index,"  the  exact  location 
of  the  discussion  relating  to  a  given  article  or  commodity  can  be 
tec«rtained. 


In  the  preparation  of  this  report  the  Tariff  Commission  had  the 
services  oi  Guy  C.  George,  of  the  Metals  Division  of  the  Commission's 
^^iff,  and  of  others. 
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PENS,  PEHNOLDERS,  AND  FOUNTAIN  PENS. 


Summary, 


This  survey  deals  with  metallic  pens,  penholders,  gold  pens,  foun- 
tain and  stylographic  pens,  and  combination  penholders.  Imports, 
however,  consist  largely  of  steel  pens,  and  the  survey  deals  therefore 
in  more  detail  with  the  steel-pen  industry. 

In  1914  there  were  72  estabUshments  engaged  in  the  manufacture 
of  fountain,  gold,  and  steel  pens,  and  6  establishments  manufac- 
turing penhjoTders.  The  value  of  products  of  all  branches  of  the 
industr)^  was  $8,134,000,  of  which  nearly  seven-eighths  consisted  of 
fountain  and  stylographic  pens.  The  output  of  gold  pens  was  valued 
&t  $642,000,  steel  pens  at  $513,000,  and  penholders  at  $114,000. 
The  total  average  number  of  wage  earners  employed  in  all  branches 
oi  the  industiy  m  1914  was  2,041. 

New  York  had  22  of  the  55  establishments  manufacturing  fountain 
?ens  in  1914,  and  9  of  the  12  establishments  manufacturing  gold 
pens.  The  location  of  the  establishments  making  penliolders  is  not 
given.  New  Jersey  had  3  of  the  5  steel-pen  factories.  The  cor» 
porate  form  of  ownership  predominates  in  this  industry,  27  of  the 
lountain-pen  factories  bemg  owned  by  corporations  and  6  of  the  gold- 
pen  factories.  The  character  of  ownership  of  the  steel-pen  factories 
and  penholder  factories  is  not  stated  in  tne  census  reports,  but  it  is 
known  that  several  of  the  steel-pen  factories  are  owned  by  corpora- 
tions. 

Imports  for  consumption  of  penholders  and  pens,  including  foun- 
tain and  stylographic  pens,  were  valued  at  $253,542  in  1914  and 
^01,144  in  1920.  They  consisted  mainly  of  steel  pens,  the  value  of 
imports  of  steel  pens  in  1914  being  $167,232,  and  m  1920,  $346,451. 
Exports  of  steel  pens  have  been  increasing,  especially  in  the  calendar 
year  1919,  when  the  total  export  consisted  of  1,098,677  gross,  valued 
at  $569,239.  This  amount  was  more  than  double  the  quantity  and 
value  of  prewar  exports.  Exports  of  fountain  pens  and  penholders 
i&Te  exceeded  imports.  In  the  calendar  year  1919  exports  of  foun- 
tain pens  were  valued  at  $409,517  and  penholders  at  $200,354. 

^ages  in  the  steel-pen  factories  are  stated  to  be  much  higher  in 
American  pen  factories  than  in  English  factories.  In  the  spring  of 
WXS  wages  in  English  factories  ranged  from  a  minimum  of  25s.  a 
^eek  to  a  maximum  of  50s.  a  week  for  the  most  skilled  workers 
(t6  to  $12).  The  American  minimum  was  seldom  less  than  $12  and 
^ne  maximum  was  frequently  over  $30,  with  a  general  average  of 
*bout  $16  a  week.  The  unit  costs,  however,  are  not  known,  ana  the 
difference  in  prices  does  not  appear  to  be  as  great  as  the  difference  in 
"aces. 

T^e  price  of  English  steel  petis  exported  during  the  last  quarter  of 
^^19,  as  invoiced  through  the  British  consulate,  was  about  50  cents 
J  gross,  at  the  rate  of  exchange  prevailing  at  that  time.  Exports 
'rom  the  United  States  of  steel  pens  for  the  calendar  year  1919 
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(Monthly  Summary  of  Foreign  Commerce  of  the  United  States,   D< 
cember,  1919)  were  valued  at  51.8  cents  a  gross. 

The  school  contract  for  pens  for  one  of  me  largest  American  eiti< 
was  recently  awarded  to  an  English  firm.  School  oidfe  are  not  exact! 
comparable  with  regular  trade  prices j  however.  The  prevailing  lU 
price  on  a  group  of  popular  pens  made  by  one  American  firm  is  $1 .2< 
with  50  per  cent  off  for  quantities  of  500  gross.  One  of  the  larj^ 
importers  states  that  the  price  on  English  pens  he  handles,  for  a  larg 
group  of  popular  styles,  is  $1.50,  with  50  per  cent  off  for  quantities  < 
500  gross. 

Penholders  and  pens  {except  gold) — Summary  table. 


Fiscal  year. 

Domestic 
produc- 
tion. 

Imports 

for  cou- 

sump- 

Uon. 

1208,892 
238,671 
226,888 
228,505 
253,542 
185,138 
177,274 
180,947 
190,272 
247,674 
401,144 

Domestic 
exports. 

Ratio  to  produc- 
tion. 

Value 
(imports 
for  eon- 
sump- 
tion). 

1203,882 
226,671 
226,888 
228,505 
253,542 
185,138 
177,274 
180,947 
190,272 
247,674 
401,144 

Amount 
of  duty. 

Equlva 

lent  ad. 

valoreixl 

rate. 

Imports. 

Exports. 

1910 

M,  119,000 

S147, 114 
254,289 
296,912 
556,842 
531,523 
442,638 
473,050 
532, 151 
573,934 
•1,179,110 
>  1.231,612 

Percent. 
4.95 

Percent. 
3.57 

188,294 
94,987 
95,740 
98,097 
84,805 
57,420 
57,708 
55,844 
46,533 
46,411 
73,967 

43.3 

1911 

41.  S 

1912 

42.11 

1913 

4ii,l 

1914 

7,492,000 

3.38 

7.00 

33.4 

1915 

31.0 
32.5 

1916 



1917 

30.^ 
24.4 

1918 

1919 

14.  7< 

1920 

1^.  4; 

^  Census  of  1909.  Penholders  not  included  in  1909.  Gold  pens  are  not  locluded  in  domestic  productif>n 
in  this  summary  because  they  are  omitted  tram  imports  for  consumption.  For  production  of  gold  peiis, 
see  p.  11. 

>  Exports  for  calendar  years  1919  and  1920. 

General  Information. 
1913  tariff  paragraphs. 

Par.  156.  Pens,  metallic,  not  specially  provided  for  in  this  section, 
8  cents  per  gross;  with  nib  and  barrel  in  one  piece,  12  cents  per 
gross. 

Par.  157.  Penholder  tips,  penholders  and  parts  thereof,  gold  pens, 
fountain  pens,  and  stylographic  pens;  combination  penholders,  com- 
prising penholder,  pencil,  rubber  eraser,  automatic  stamp,  or  other 
attachment,  25  per  cent  ad  valorem:  Provided^  That  pens  and  pen- 
holders shall  be  assessed  for  duty  separately. 

DOMESTIC   PRODUCTION. 

Size  and  importance  of  the  industry, — In  1914  there  were  72  estab- 
lishments encaged  in  manufacturing  pens,  including  fountain,  stylo- 
graphic,  gold,  and  steel  pens,  capitalized  at  $4,549,000,  employing 
1,973  wage  earners,  and  producing  an  output  valued  at  88,021,000. 
Nearly  $7,000,000  of  the  value  of  pens  produced  was  credited  to  the 
manufacture  of  fountain  and  stylographic  pens.  There  were  six 
establishments  reported  to  be  manufacturing  penholders,  capitalized 
at  $68,000,  employing  68  wage  earners, .  and  producing  an  output 
valued  at  $114,000. 

Materials  and  methods  of  ^production — Steel  pens, — Pen  steel  must 
have  a  high  carbon  content  and  a  low  phosphorous,  sulphur,  and 
manganese  content.     Formerly  the  sheets  used  were  made  from  the 
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dnest  Swedish  charcoal  iron^  but  since  the  war  began  a  satisfactory 
pen  steel  has  been  made  in  the  United  States. 

Pen-steel  strips  or  sheets  3  inches  wide  and  0.009  inch  thick  are 
received  at  the  pen  factory  in  rolls  wrapped  in  oiled  paper.  The 
<t^l  strips  are  fed  into  a  punching  machine  which  stamps  out  the  nibs 
or  blanks.  These  flat  blanks  are  then  pierced,  stamped  with  the 
^impany  name  and  number,  shaped,  hardened,  tempered,  scoured, 
ground,  slit,  inspected,  finished  in  some  cases  with  shellac  and  some- 
times with  metal  plating  or  wash,  and  finally  packed  and  labeled  for 
shipment.  These  processes  are  carried  on  almost  wholly  with  the  aid 
of  machinery,  but  practically  all  the  processes  require  placing  the 
individual  blanks  in  or  on  the  machine  by  hand. 

Except  in  tempering  and  scouring,  the  workers  in  a  pen  factory  are 
almost  wholly  women.  In  1914,  79.1  per  cent  of  the  wage  earners 
were  women;  in  1909,  81.1  per  cent  were  women;  and  in  1904,  83.4 
per  cent  were  women.  There  has  no  doubt  been  considerable  expan- 
sion in  the  industry  since  the  beginning  of  the  war  as  the  exports  of 
steel  pens  have  increased  and  the  imports  have  declined. 

Fountain  pens  and  gold  pens. — ^A  foimtain  pen  generally  consists  of 
four  pieces  of  hard  rubber  and  a  gold  pen.  Other  materials  for  the 
barrel  may  be  used  with  self-filler  pens,  but  hard  rubber  is  used  almost 
exclusivelv  for  barrels.  The  handle  or  barrel  containing  the  reservoir 
for  the  inK,  or  space  for  the  ink  sack  in  the  case  of  seli-filler  pens,  is 
divided  into  two  pieces  connected  with  a  screw  or  slip  joint.  A  third 
piece  is  the  feed  bar  which  conveys  the  ink  from  the  barrel  to  the  nib. 
The  fourth  piece  is  the  cap  whicn  protects  the  pen  when  carried  and 
prevents  it  from  drying.  While  variations  from  this  construction 
exist,  this  is  the  general  method  followed. 

In  addition  to  finishing  the  vulcanized  rubber  pieces  and  fitting 
them  together,  certain  attachments  are  commonly  aflixed  for  sel^  . 
fillers,  and  '* clips"  are  frequently  attacl^d  to  the  caps.     Frequently 
the  barrels  and  caps  are  mounted  or  trimmed  with  gold  or  silver. 

The  stylographic  pen  is  essentially  similar  to  the  fountain  pen, 
differing  mainly  in  tne  point  and  the  method  of  supplying  the  ink. 
The  point  is  similar  to  that  of  a  pencil,  and  the  ink  is  supplied  by  an 
iridium  needle  held  in  place  by  a  fine  spring.  When  the  pen  is 
pressed  on  the  paper  the  needle  is  pushed  back  and  allows  a  thin 
stream  of  ink  to  flow  out. 

The  gold  pen  is  made  from  alloyed  gold  rolled  into  thin  strips  or 
sheets.  The  nib  or  blank  is  stamped  out  somewhat  as  in  the  case  of 
steel  pens,  but  is  much  smaller  and  thicker  than  the  finished  pen. 
The  nib  is  notched  at  the  end  to  receive  the  iridium  point,  which  is 
fused  into  the  gold.  The  blank  is  then  rolled  (it  was  formerly  ham- 
Diered),  trimmed,  stamped,  and  pierced,  shaped,  slit  by  grinding, 
pointed  by  grinding,  and  polished.  The  elasticity  of  the  pen  is 
secured  by  the  rolling,  which  is  one  of  the  most  important  processes. 
The  rolling  process  does  not  touch  the  iridium  point,  but  the  nib  is 
rolled  away  from  the  point  to  avoid  crushing  it.  It  is  necessary  to 
grind  the  slit,  also  to  avoid  crushing  the  point.  Checking  and 
^pection  in  gold-pen  making  are  very  expensive  processes. 

,  Unlike  steel-pen  making,  gold  pens  are  made  largely  by  men. 
^kiU  is  rjequired  on  the  part  of  the  workers  and  high  wages  are  paid. 
*Q  1914,  84.3  per  cent  of  the  wage  earners  employed  in  making  gold 
V^us  were  men. 

63189—21—0-24 2 
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Organization. — ^According  to  the  Federal  census  there  were  55  es- 
tablishments manufacturing  fountain  and  stylographic  pens  in  1914, 
27  of  which  were  imder  the  corporate  form  of  ownership,  22  under 
private  ownership,  and  6  under  some  other  form  of  ownership.  The 
total  capitalization  was  $3,270,000,  making  the  average  individual 
capitalization  $59,454.  According  to  a  statement  from  the  Associa- 
tion of  Fountain  Pen  Manufacturers,  the  domestic  production  of  foun- 
tain pens  in  1920  is  in  excess  of  $11,000,000  annually  and  the  capitali- 
zation more  than  $4,000,000.  Over  100  establishments  are  listed  in 
the  trade  directory  as  manufacturing  these  articles.  Evidently  this 
kind  of  manufacturing  can  be  carried  on  by  small  establishments  and 
requires  highly  skilled  hand  labor. 

Out  of  12  establishments  manufacturing  gold  pens  in  1914,  6  were 
owned  by  corporations,  3  by  individuals,  and  3  by  some  other  form 
of  ownership.  The  total  capitalization  was  $408,000  and  the  average 
individual  capitalization  was  $34,000.  Gold  pens,  like  fountain  pens, 
may  be  manufactured  in  small  establishments  and  require  highly 
skilled  labor. 

The  character  of  ownership  of  the  establishments  manufacturing 
steel  pens  is  not  given,  but  the  capitalization  of  the  five  establish- 
ments reported  in  1914  was  $871,000,  which  represents  an  average 
individual  capitalization  of  $174,200.  Steel  pens  require  a  great 
number  of  mechanical  operations  and  lend  themselves  more  readily 
to  machine  production. 

There  were  only  six  establishments  reported  as  manufacturing 
penholders,  with  a  capitalization  of  $58,000.  There  is  some  duplica- 
tion in  the  industry,  some  firms  manufacturing  both  pencils  and  pen- 
holders. At  least  one  of  the  large  manufacturers  of  pencils  also 
manufactures  steel  pens. 

Geographical  distribution. — New  York  had  22  of  the  55  establish- 
ments manufacturing  fountain  and  stylographic  pens  in  1914,  and 
Illinois  was  second  in  number,  with  8  establishments.  The  vaJue  of 
the  products  of  the  establishments  in  Illinois  was  not  nearly  so  large, 
however,  as  in  Massachusetts,  with  only  three  establishments.  The 
value  of  products  by  States  in  1914  was:  New  York,  $4,595,000; 
Massachusetts,  $402,000 ;  Illinois,  $  1 7 1 ,000 ;  and  Pennsylvania, 
$125,000.  Other  States  having  more  than  one  establishment  manu- 
facturing fountain  and  stylographic  pens  in  1914  were:  Ohio,  5; 
Pennsylvania,  4;  New  Jersey,  3;  Iowa,  3;  Wisconsin,  2. 

New  York  had  nine  establishments  manufacturing  gold  pens  in 
1914,  Massachusetts  two,  and  New  Jersey  one.  The  value  of  prod- 
ucts of  the  establishments  in  New  York  was  $574,000,  as  compared 
with  a  value  in  the  other  two  States  of  $68,000. 

New  Jersey  is  the  leading  manufacturer  of  steel  pens,  having  three 
of  the  five  establishments  in  1914.  Massachusetts  and  Pennsylvania 
had  one  each.  Details  for  individual  States  are  not  given  in  the 
census. 

No  figures  are  given  by  States  of  the  establishments  manufacturing 

penholders. 

History  of  the  industry — Steel  pens. — A  very  good  steel  pen  was 
produced  in  the  Upited  States  about  1800  by  a  jeweler,  but  it  was  not 
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until  after  the  perfection  of  mechanical  appliances  suitable  to  its 
manufacture  that  it  was  produced  extensively.  The  first  pens  so 
produced  were  made  in  New  York  in  1858.  in  1860  a  factory  was 
started  at  Camden,  N.  J.,  which  was  incorporated  in  1866  as  the 
Esterbrook  Steel  Pen  Manufacturing  Co.  This  enterprise  was  suc- 
'^tssful  from  its  beginning.  From  1870  to  1900  there  were  three 
t^tablishments  manufacturmg  steel  pens,  and-  in  1914  there  were  five 
reported. 

Gold  pens. — A  watchmaker  in  Detroit  first  manufactured  gold  pens 
in  the  United  States  in  the  year  1835.  About  this  time  an  American 
citizen,  then  residing  in  England,  discovered  that  the  allov  of  iridium 
and  osmium  could  be  used  for  protecting  the  point.  The  rights  of 
ilie  discoverer  were  purchased  by  a  clergyman,  of  Detroit,  who  in- 
duced the  watchmaker  to  manufacturer  the  pens.  In  1840  his  plant 
was  taken  to  New  York,  where  the  business  was  enlarged  and  im- 
provements in  machinery  and  methods  were  introduced.  The  gold 
pen  has  been  brought  to  a  high  degree  of  perfection  bv  the  American 
manufacturer  and  the  industry  from  its  beginning  has  been  character- 
ized by  the  American  methods.  A  high  degree  of  skill  is  required  in 
the  manufacture  of  gold  pens,  and  only  experts  are  employed  in  the 
plants. 

Fmintain  and  stylograpMc  pens. — ^Fountain  pens  were  manufac- 
tured in  England  as  early  as  1835,  but  they  did  not  attain  any  degree 
•>f  success  at  that  time.  In  1884  a  patent  was  granted  to  L.  E.  Water- 
man for  an  automatic  underfeed  pen,  which  principle  forms  the  basis 
^•f  all  modem  fountain  pens.  During  writing  the  ink  is  drawn  from 
the  reservoir  by  capillary  attraction  through  the  feed  bar  to  the  pen 
point,  sufficient  space  in  the  feed  bar  also  allowing  air  to  replace  the 
mk  in  the  reservoir  as  it  is  used. 

Domestic  production  and  consumption — Steel  pens, — The  value  of 
products  of  the  establishments  manufacturing  steel  pens  has  in- 
creased for  the  census  years  as  follows:  1870,  $180,000;  1880, 
$164,000;  1890,  $268,259;  1900,  $294,340;  1914,  $513,498.  Imports 
have  been  quite  constant  since  1907,  at  an  average  of  about  $150,000 
annually,  imports  for  consumption  in  1918  were  valued  at  $175,595. 
Exports  of  steel  pens  have  been  separately  stated  since  1913,  when 
they  were  valued  at  $149,657.  In  1918  the  value  had  increased  to  a 
total  of  $252,281.  It  would  appear  that  imports  and  exports  have 
nearly  balanced,  and  that  domestic  production  is  sufficient  to  supply 
the  domestic  demand. 

Gold  pens. — ^The  number  of  establishments  has  fluctuated  con- 
siderably, but  the  value  of  the  products  of  the  establishments  manu- 
facturing gold  pens  has  shown  a  steady  increase  until  1909.  The 
following  table  shows  the  development  of  the  industry  since  1860: 


Census  ywr. 

Establish- 
ments. 

Value  of 
products. 

Census  year. 

Establish- 
ments. 

Value  of 
products. 

1"^ 

9 

121 

16 

18 

$113,600 
467,380 
533,001 
718,070 

WOO 

22 

15 
12 

$790,078 

>70 

igoo 

1,197,000 

>5jO 

1914 

642,461 

l^ 

Includes  gold  pencils. 
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Imports  have  generally  been  negligible.  In  1907  imports  wen 
valued  at  $114.  In  1910,  however,  they  were  valued  at  $42,770 
In  1911  thej[  were  valued  at  only  $64.50,  and  in  1915  at  $6.  Domestic 
production  is  apparently  sufficient  to  supply  the  demand. 

Fountain  and  stylographic  pens, — There  has  been  a  large  growth  ii 
the  number  of  establishments  manufacturing  fountain  and  stylo 
graphic  pens,  pud  the  Value  of  products  of  the  mdustry,  as  the  follow 
ing  table  shows: 


Census  year. 

1                        i' 
Establlah-  t    Value  of                 c«         vear 
ments.     ;   products.   I             ^nsuayear. 

r 

Establish- 
znents. 

Value   of 
products. 

1890 

15  1        1351,776      1909 : 

50 
55 

S3, 542, 00 

1900 

23            906,454      1914 

6,865,07i 

1904 

33        2,082,000 

1                        1 

Imports  of  fountain  and  stylographic  pens  have  been  small,  the 
value  in  1910  being  $27,334,  in  1911,  $42,414,  but  in  1918  the  value 
decreased  to  $5,491.  Exports  were  valued  at  $332,377  in  1913,  but 
have  declined  somewhat  since  1913,  being  valued  in  1918  at  $194,613. 
The  domestic  demand  is  obviously  well  supplied  by  the  domestic 
industry. 

Domestic  exports, — Exports  of  penholders  and  pens  have  been 
separately  stated  since  1913.  (See  export  tables  infra.).  Exports 
of  penholders  were  valued  at  $74,808  in  1913.  They  reached  a  total 
in  the  fiscal  year  1917  of  111,591  gross,  valued  at  $177,543.  The 
calendar  year  1919,  however,  shows  a  total  export  value  of  $200,354, 
but  the  quantity  was  only  slightly  larger  than  in  the  fiscal  year  1917, 
or  112,674  gross. 

Exports  of  fountain  pens  declined  in  value  from  $332,377  in  1913 
to  $194,613  in  1918.  In  the  calendar  year  1919,  however,  423,906 
pens,  valued  at  $409,517,  were  exported.  Exports  went  principally 
to  England,  Canada,  France,  and  Ai^entina,  but  were  also  quite 
generallv  scattered  all  over  the  world. 

Metallic  pens,  except  gold  pens,  have  been  exported  in  increasing 
quantities.  In  the  fiscal  year  1913  a  total  of  343,795  gross  were  ex- 
ported, in  the  fiscal  year  1918,  492,503  gross,  and  in  the  calendar 
year  1919  a  total  of  1,098,677  gross  were  exported.  The  value  of 
exports  in  the  calendar  year  1919  was  $569,239,  which  was  more 
than  double  the  value  of  exports  in  the  fiscal  year  1918. 

FOREIGN  PRODUCTION. 

Birmingham,  England,  is  the  principal  center  of  the  steel-pen  in- 
dustry abroad.  Before  the  war  the  wages  paid  and  the  standard  of 
living  of  employees  were  low  as  compared  with  those  of  American 
workmen,  although  the  skill  of  the  workers  was  high  as  a  result  of 
the  family  specialization  in  a  certain  operation.  For  instance,  if  the 
mother  is  a  grinder  the  daughter  becomes  a  grinder,  and  it  is  not 
uncommon  to  find  three  generations  working  side  by  side  at  the 
same  operation.  In  1911  there  were  3,850  employees  in  the  Bir- 
mingham industry,  90  per  cent  being  female  workers. 
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IMPORTS. 

Imports  of  penholders  and  fountain  and  stylographic  pens  were 
•  ombined  in  the  statistics  of  imports  by  countries  from  1910  to  1916. 
NQce  1916  metaUic  pens  have  also  been  included  with  penholders  and 
f«»uiitain  pens.  The  value  of  imports  of  penholders  and  fountain 
lens  was  $56,476  in  1910,  and  $78,712  in  1914.  Imports  have  come 
principally  from  Austria-Hungary,  France,  Germany,  and  England. 
N^  Lmports  tables,  infra.) 

Imports  of  steel  pens  have  been  assessed  for  duty  separately, 
ilihough  imports  by  countries  have  not  been  given.  The  value  of 
imports  entered  for  consumption  has  been  quite  constant  since  1907, 
r*.e  average  being  about  $150,000  annually.  Imports  of  steel  pens 
l..r  consumption  in  1918  were  valued  at  $175,595,  but  in  1920  this 
utal  reached  $346,451.  . 

Imports  by  countries  of  penholders,  fountam,  and  stylographic 
pens,  and  steel  pens  in  1918  amounted  to  a  total  of  $188,851. 
Although  imports  for  consumption  and  imports  by  countries  are  not 
♦xactly  comparable,  the  imports  of  1918  consisted  mainly  of  steel 
pens.  Reference  to  page  14  of  this  survey  further  indicates  that 
nearly  the  entire  importation  in  1918  came  from  England,  the  value 
"f  imports  from  England  alone  being  $175,816,  which  was  almost 
identically  the  value  of  imports  of  steel  pens.  For  the  calendar  year 
1919  imports  from  England   amountea  to  $284,475  of  a  total  of 

«%,988.  ,  :.  . 

Imports  for  consumption  of  penholders  and  pens  m  1910  amounted 

to  4.95  per  cent  of  the  value  of  domestic  products,  and  in  1914  to 

3  38  per  cent.     On  the  other  hand,  exports  in  1914  were  double  the 

value  of  imports. 

PRICES. 

The  value  of  steel  pens  for  export  in  the  calendar  year  1919  was 
51.8  cents  a  gross,  or  in  other  words,  1,098,677  gross  exported  were 
valued  at  $569,239.  The  domestic  list  price  (1920)  on  a  group  of 
popular  steel  pens  of  one  company  is  $1.20  a  gross,  less  50  per  cent 
discount  on  quantities  of  500  gross,  making  60  cents  a  gross  net  on 
Ui^ge  quantities. 

TARIFF  HISTORY. 

Imports  of  penholders  and  parts  thereof  were  assessed  at  30  per 
'eat  ad  valorem  by  the  acts  of  1883  and  1890.  The  acts  of  1894  and 
IS97  reduced  the  duty  to  25  per  cent  ad  valorem.  The  act  of  1909 
added  a  duty  of  5  cents  per  gross,  but  the  act  of  1913  removed  the 
specific  duty  of  5  cents  per  gross. 

Imports  of  combination  penholders  and  pencils  were  assessed  at 
40  per  cent  ad  valorem  by  the  act  of  1909  and  reduced  to  25  per 
cent  ad  valorem  by  the  act  of  1913. 

The  duty  on  gold  pens  has  remained  the  same  since  1894,  at  25 
per  cent  aa  valorem. 

Imports  of  fountain  and  stylogi-aphic  pens  were  first  assessed  by 
the  act  of  1909  at  30  per  cent  ad  valorem  and  were  reduced  to  25 
per  cent  by  the  act  of  1913.  ' 
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COMPETITIVE   CONDITIONS   AND  TARIFF   CONSIDERATIONS. 

A  comparison  of  net  seDing  prices  of  English  and  American  pexis 
does  not  indicate  that  there  is  much  difference  in  the  lowest  n«t 
price.  A  total  quantity  of  572,604  gross  of  metallic  pens,  except 
gold  pens,  was  imported  into  the  United  States  in  the  calendar  yedf 
1919,  valued  at  $265,066,  or  a  Uttle  over  46  cents  a  gross.  The 
value  of  exports  from  the  United  State^J  for  the  calendar  year  191^ 
was  51.8  cents  a  gross. 

It  is  said  that  fully  75  ner  cent  of  the  cost  of  manufacture  of  steel 
pens  is  wages,  but  tfie  diUerence  in  prices  does  not  correspond  to  ihe 
reputed  difference  in  wages.  Unless  the  unit  cost  of  production  is 
known,  no  conclusions  can  be  drawn  from  the  difference  in  wages. 

Exports  of  steel  pons  for  the  calendar  year  1919  were  more  than 
double  the  value  and  quantity  of  exports  for  the  fiscal  year  191 8y 
and  also  more  than  double  prewar  exports.  Imports  of  penholders 
and  pens,  on  the  other  hand,  have  remained  quite  constant  in  valuer 
declining  about  $50,000  annually  during  the  war  years.  Import^ 
have  consisted  mainly  of  steel  pens. 

It  is  reported  by  a  member  of  the  Tariff  Commission's  staff,  wh^ 
visited  Birmingham  pen  makers  in  1920,  that  thev  claim  that,  it^ 
spite  of  the  duty  of  8  cents  per  gross,  they  are  easily  able  to  under-' 
sell  American  manufacturers  in  the  United  States,  and  that  th^ 
quality  of  their  product  is  superior.     On  the  other  hand,  one  of  th^^ 
large  importers  of  English  pens  states  that  the  list  price  of  the  com — ' 
mon  popular  pens  they  handle  is  $1.50  a  gross,  while  the  Americar^ 
price  on  similar  pens  is  $1.20,  with  50  per  cent  off  in  each  case  fo^ 
quantities  of  500  gross  or  over. 

Advancement  of  prices  has  made  the  specific  duty  relatively 
than  in  1913. 

Pens — Production  in  United  Statet, 
[From  Federal  Census.] 


Pens,  fountain  and  stylographic. 

Pens,  gold 

Pens,  steel 

Penholders 


1809 


I 


1904 


1900,000  !  f2,0K2,000 
799,000  I  602,000 
294,000  474,000 


1900 


03,512,000 

1,197.000 

5TfflOO 


1014 


06,855^00» 
MI^OOO 
513,000 


Penholders  and  pens^  including  fountain  and  stylographic  pens  ^ — Imports  by  countries 

(fiscal  years). 


Fiscal  year. 


1910.. 
1911.. 
1912.. 
1913.. 
1914.. 
1915.. 
1916.. 
1917.. 
191K.. 
191M  s. 
1919*. 
1920 :. 


Austrla- 
Uungary. 


13,235 
6,H95 
12,643 
30,928 
33.492 
19,507 
5,741 


France. 


0583 

K54 
1,130 
1,042 
2,42M 

909 
4,5a'> 
7,004 
1,299 
1,314 
1,625 


Germany. 


035,138 
50,188 
43.316 
34,282 
28,823 
13,430 
1,671 


1,446 


England. 


016,422 

21,852 

15,443 

8,262 

12.184 

4,600 

156,265 

167, 176 

175,816 

192,807 

2IH,475 


Allotber. 


01,006 

930 

1,304 

1,006 

1,785 

1,171 

1,767 

8,435 

11,736 

10,555 

9,442 


Tout 


06S,47e 

00,719 

73,080 

7S,612 

78,713 

30,707 

100,  MO 

103,613 

1(»»8U 

304,  eie 


640.000 


^  Metallic  pens  not  Included  prior  to  1916. 


*  Calendar  ]rMr8. 
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Penholders  cmd  pern  (except  gold  pen) — Imports  for  consumption — Revenue, 


Factlyear. 

Rateofduty.i 

Quantity. 

Value. 

Duty 
collected. 

Value  per 

unit  of 
quantity. 

Actual  and 
computed 
ad  valorem 

rate. 

:ic 

$188,508 
158,099 
192,472 
203,802 
228,671 
226,888 
228,505 
253,542 
185,138 
177,274 
180,947 
190,272 
247,674 
401,144 

184,562 
70,255 
82,900 
88,294 
94,987 

Per  cent. 
44.88 

iiis 

44.43 

-•* 

43.06 

Irf'j 

43.30 

I'll 

41.89 

:i.l 

95,740 

42.19 

.?;.: 

98,097 
84,805 
57,420 
57,708 
55,844 
46,533 
46,411 
78,967 

43.10 

:*u 

33.45 

.^..■ 

31.01 

'.  -'.S 

32.55 

li' . 

30.86 

Ji"* 

24.43 

i'lV 

14.70 

jSl 

18.43 

■  Rate  of  duty:  Pens,  metallic,  act  of  1887,  12  cents  per  gross;  act  of  1909.  12  cents  ^  gross;  nib  and 
bsml  In  cue  piece,  IS  cents  per  gross;  act  of  1913,  8  cents  per  gross;  nib  and  barrel  in  one  piece,  12  cents 
>*«r  gross.  Penholders,  etc.,  act  of  1897  (including  gold  pens),  25  per  cent  ad  valorem;  act  of  1909.  5  wv*' 
:e  {^ross  and  25  per  cent  ad  valorem.  Gold  pens,  25  per  cent  ad  valorem.  Fountain  and  stylograrbic, 
f^  P«r  cent  ad  valorem;  oomUnation,  40  per  cent  ad  valorem;  act  of  1913,  25  per  cent,  ad  valorem 

Penholder Sf  tips  and  parts  thereof— Imports  for  consumption — Revenue. 


Hscalyear. 


l*hJ 


Ml 
Ml 


uu.. 
v^i:.. 


Rate  of  duty. 


'•^<^ ;  25  per  cent 

t*'"»^ :  75  per  cent  of  25 

percent. 
25  per  cent  less  20 

per  coit. 

25  per  cent 

do 

5  cents  per  gross 

plus  25  per  cent. 

do 

....do 

do 

....do 


I 


25  per  cent . 

do 

do 

do 

do 

do 

do 

do 


Quantity. 


Oto*9, 


19,827 

30,283 
19,317 
19,341 
8,967 
6,453 
5,793 
1, 152 
1,604 
2,504 
8,054 
8,141 
9,515 


Value. 


$27,754 
2 


44,592 

4,277 

25,281 

38,292 
21,601 
17,041 
6,909 
9,706 
7,282 
2,211 
1,782 
2,946 
4,419 
6,  .505 
9,737 


Duty 
collected. 


$6,938 


11,148 
1,069 
7,311 

11,087 

6,366 

5,227 

2,175 

2,426 

1,820 

552 

445 

736 

1,104 

1,626 

2,434 


Value  per 

unit  of 
quantity. 


$1,270 

1.260 

1.120 

.881 

.770 

1.500 

1.257 

1.920 

1.111 

1.176 

.548 

.799 

1,023 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
25.00 


25.00 
25.00 
28.92 

28.95 
29.66 
30.67 
31.49 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 
25.00 


^  From  Philippine  Islands. 


*  Reciprocity  treaty  with  Cuba. 


s  Calendar  year. 
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Penholders  and  pens — Imports  for  consumption — Revenue. 


Fiscal  year. 


1910.. 

1911.. 

1912.. 

1913.. 

1914.. 

1914.. 

19141. 

1915.. 

1916.. 

1917.. 

1918.. 

1918S 

19191 

19201 


Rate  of  duty. 


40  per  cent. 

do 

do 

do 

do 

25  per  cent. 

Free 

25  per  cent. 

.....do 

do 

do 

do 

....do 

....do 


Qoantity. 


Orois. 


310 
1,441 


Value. 


$895 

323 

1,795 

3,437 

2,117 

9,140 

98 

4,479 

678 

1,373 

3,178 

1,424 

357 

2,589 


Duty 
collected. 


1358 
129 
718 

1,376 
84ft 

2,285 


Value  per 

unit  of 
quantity. 


1,119 
144 
343 
794 
356 
S9 
647 


Actual  a- 
computr 
ad  valort 
rate. 


$1.11 
1.70 


Per  cen 
4(* 
4C 
« 
4k 
41 
2.' 


2' 

2 

2 

2 

2 

2 

2 


&  For  use  of  foreign  diplomatic  officers. 


>  Calendar  year. 


Fountain  and  stylographic  pens — Imports  for  consumption — Revenue. 


Fiscal  year. 


1910.. 
1910  1. 


1911.. 
1912.. 
1913.. 
1914.. 
1914.. 
1915.. 
1916.. 
1916  K 


1917.. 
1918.. 

1918  « 

1919  > 
1920* 


Rate  of  duty. 


30  per  cent 

30  per  cent  less  20 

per  cent. 

30  per  cent 

do , 

do 

do 

25  per  cent 

do 

do 

25  per  cent  less  20 

per  cent. 

25  per  cent 

.....do 

....do 

do 

....do 


Quantity. 


Chrou. 


817 
1,861 


Value. 


$27,334 
3 

42,414 
48,928 
54,208 
12,625 
38,901 
28,545 
7,640 
20 

6,116 

5,491 

4,408 

12, 169 

70,083 


Duty 
collected. 


Value  per 

unit  of 
quantity. 


$8,200 


12,724 

14,678 

16,262 

3,787 

9,725 

7,136 

1,910 

4 

1,529 
1,372 
1,102 
3,042 
17,521 


Actual 

compu 

ad  vale 

rati 


Pere> 


$14.87 
37.66 


*  Reciprocity  treaty  with  Cuba. 


s  Calendar  year. 


TAltlFF  INFORMATION  BURVEYS. 

Pens,  metaUitfy  except  golSr^ImpoTt$  for  cOfMtimptton — Revenue. 
WITH  NIB  AND  BARREL  IN  ONE  PIECE.    (Acts  ot  1909  and  1913). 
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FlscftlyMr. 


mo., 
mi.. 


m.. 
mi.. 
m4.. 
ms.. 
me., 
m:.. 

1919.. 

vn»t 

]92Ut 


Rate  of  duty. 


15  oeats  per  gross, 

do 

do 

15  cents  per  groM 
less  20  p^r  cent. 
15  emts  per  cross.. 

do 

12  cents  per  gross.. 
do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Qoantity. 


Oroit. 

831 
1,74T 
2,016 

750 

1.517 
306 

22,612 
12,080 
12,518 
10,694 

1,208 

942 

12,066 

5,142 


Vahie. 


$1,897 

3,818 

3.888 

1808 

2,866 
973 
5,839 
4,679 
4.535 
4,917 
3,062 
2,839 
12.202 
9,091 


Duty 
collected. 


1123 
262 
302 
100 

227 
54 

2,713 

1,44S 

1,502 

1,283 

144 

113 

1,447 

617 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


11.580 
1.900 
1.680 

10.411 

1.890 

2.660 

.258 

.889 

.362 

.460 

2.686 

3.013 

1.011 

1.768 


Peretml, 

O.flO 

7.90 

8.98 

20.22 

7.94 

5.56 

46.47 

80.86 

33.12 

26.10 

4.73 

3.98 

11.87 

6.79 


1  Redproolty  treaty  with  Cuba. 

ALL  OTHER. 


>  Calendar  year. 


1998.. 

1909.. 

1910.. 

1911.. 

1912.. 

1913.. 

1914.. 

1914.. 

1915.. 

1916.. 

1917.. 

1918.. 

191K1 

19191 

1«20> 


12  cents  per  gross. 

do J 

do 

do 

do 

do 

do 

8cents  per  gross., 
.do 


.do, 
.do. 
.do. 
.do. 
.do. 
.do. 


527,634 

$130,341 

$63,316 

$0,247 

597,932 

147,879 

71,751 

.247 

593, 598 

144,803 

71,231 

.243 

589,866 

142,323 

70,783 

.241 

613,277 

150,868 

73,603 

.246 

625.035 

150,951 

76,004 

.241 

168,412 

40,988 

20,209 

.243 

507,250 

126,244 

40,580 

.249 

573,746 

140,153 

45,899 

.244 

669,874 

162,290 

53,589 

.242 

653,032 

166,750 

52,242 

.255 

543,559 

175,595 

43,484 

.323 

546,969 

108,040 

43,757 

.352 

572,604 

265,066 

45,808 

.462 

923,597 

390,920 

■ 

73,888 

.423 

48.58 
48.52 
49.19 
49.73 
48.78 
49.69 
49.31 
32.14 
32.75 
33.02 
3L33 
24.76 
22.67 
17.28 
18.90 


1  Calendar  year. 


Pens  and  penholders  * — Domestic  exports  {fiscal  years.) 


Exported  to— 


CntMi 

Arfentina 
BraxO 


>  Stated  separately  after  1912. 


1910 

1911 

$72,738 

14,048 

2,020 

8,  aw 

2,968 
3,181 

$126,148 
16,329 

3,454 
11,434 

8,867 
11,800 

1912 


$166,626 

21,534 

3,147 

9,052 

13,096 

10,296 


Exported  to- 

1910 

1911 

1913 

British  India 

Australia 

Philippine  Islands. 
All  other 

$10,865 

5,635 

1,474 

26,145 

$16,808 

8,765 

5,638 

45,046 

$10,983 

8,558 

5,807 

47.813 

Total 1 

147,114 

254,280 

290,912 
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Penholders  ^ — Domulxe  exports  (fiscal  years). 


Exported  to— 


England... 
CanadA.... 

Mexico 

Cuba 

Argentina.. 

Bncil 

All  other... 

Total 


1013 


Quantity. 


Value. 


(TroM. 
62,118 
10,253 
3,349 
1,417 
4,280 
1,683 
4,974 


841,083 
15,351 
2,34ft 
1,619 
4,744 
3,287 
6,378 


77,924 


74,808 


1914 


Quantity. 


Otou. 

48,808 

9,707 

534 

1,450 

2,056 

1,176 

15,916 


79,648 


Value. 


847,548 

14,880 

947 

1,900 

2,442 

2,898 

17,946 


88^066 


1916 


Quantity. 


(Trow. 

27,246 

5,823 

61 

1,661 

1,439 

726 

4,038 


40,987 


Value. 


U,7| 


Exported  to— 


England... 
Canada.... 
Mexico..... 

Cuba 

Argentina.. 

Bnzil 

AU  other... 

Total 


1916 


1917 


Quantity. 


57,943 
6,077 
6,063 
2,549 
2,710 
4,626 
6,718 


86,586 


Value.     '  Quantity. 


884,107 

10,224 

11,823 

4,117 

4,236 

6,609 

10,061 


130,177 


€frou. 

78,676 

10,660 

1,398 

1,939 

6,187 

4,843 

14,080 


111,501 


Value. 


8120,270 
17,876 
2,188 
8,500 
7,690 
7,136 
18^881 


177,643 


1918 


Quantity. 


Oro99. 

25^123 

11,881 

2,678 

8,331 

6,4n 

6,970 

17,381 


Value. 


71,835 


127,04ti 


1  Included  in  ''Pens  and  penliolderB"  prior  to  1913. 


Penholders  ' — Domestic  exports  (calendar  years). 


Exported  to— 


England... 
Canada.... 
Mexico..... 

Cuba 

Argentina.. 

BrasU 

All  other... 

Total 


1918 


Quantity. 


Gto$8. 
9,263 
9,216 
3,162 
2,731 
8,004 
6,488 
20,803 


69,666 


Value. 


818^642 
20,912 
6,062 
6,181 
13,236 
10,619 
40,480 


114,081 


1919 


Quantity. 


(Trow. 

17,480 

12,604 
4,636 
4,654 

10,652 
9,911 

68,968 


112,674 


Value. 


»9,926 

27^491 

9,778 

"  9,057 
20,429 
21,106 
88,660 


200,854 


1920 


Quantity. 


Orosi. 

23,063 

13,008 

2,633 

7,117 

0,486 

7,864 

43,807 


107,042 


Value. 


939,499 
32,185 
6,905 
13,875 
23,279 
16,953 
91  140 


223,379 


i  Not  stated  separately  prior  to  1918. 


TABTBT  INFORMATION  STJRVEYS. 
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FcuntAin  pens  * — DomeHie  exporU — {fiscal  yecr«). 


Exported  to— 


Fnnee 

Ea^and 

Canada. 

Caba, 

Anseatina. 

Braal 

Briti^  India. 

Aoscralia 

PhOippine  Islands 
AD  other 

Total 


1913 


Quantity. 


Number. 

90,000 

168,957 

63,725 

1,061 

5,463 

9,119 

8,790 

7,632 

2,640 

20,914 


309,200 


Value. 


t21,876 

212,282 

43,927 

3,072 

6,962 

9,055 

3,704 

9,176 

1,639 

20,674 


332,377 


1914 


Quantity. 


28,647 
184,331 

58,692 

503 

4,072 

9,501 

10,216 
9,645 
1,463 

25,865 


332,935 


Value. 


923,770 

222,616 

35,227 

763 

6,167 

10,062 

4,275 

4,119 

1,137 

19,840 


326,966 


1915 


Quantity. 


Number. 

20,058 

119, 120 

48,211 

2,609 

6,003 

5,290 

2,481 

2,839 

3,333 

34,800 


Value. 


916,407 

160,705 

21,366 

930 

7,382 

4,804 

1,446 

1,967 

2,161 

34,442 


244,744 


251,309 


Exported  to— 


Fraoce 

Esgiand 

Canada. 

Caba... 

Argttxtioft. ........ 

Braal 

Bhtiaii  India. 

Aostralia. 

Philippine  Islands 
AJl  other 

Total 


1916 


Quantity. 


Number. 

2,839 

65.602 

57,962 

5,809 

6,921 

7,960 

6,327 

1,544 

4,200 

48,155 


207,839 


Value. 


12,813 

48,329 

31,785 

4,110 

10,904 

8,126 

4,301 

1,090 

2,636 

33,490 


147,684 


1917 


Quantity. 


Number. 

9,087 

9,672 
70,236 
21,745 

8,061 
13,602 
14,310 

1,378 

222 

80,273 


228,686 


Value. 


96,554 
6,429 

36,243 

11,882 
6,334 

12,441 

7,584 

1,186 

401 

62,080 


141, 134 


1918 


Quantity. 


Value. 


Number. 

21,250 
4,108 

92,334 
9,083 
6,629 
6,085 

62,898 

10,901 
7,392 

49,573 


$8,027 
1,978 

48,487 
6,359 
9,181 
4,960 

48,916 

15,751 
6,285 

46,670 


259,153 


194,613 


>  Itw>IhH^  in  "Pens  and  penhdders"  prior  to  1913. 


Fountain  pens  ' — DoTnestic  exports — (calendar  years). 


Exported  to— 


France 

£fi|^and 

Coha, .' 

Argentiua. 

Briza 

British  India. 

Aostralia. 

Philippine  T«Kyi«^ff . 

Deomark 

8Min 

All  other 


TotaL. 


1918 


Quantity. 


JVttmdcr. 


69,448 

8,315 

387 

1,491 

20,109 

372 

3,772 

5,880 

23,934 

28,706 


161,399 


Value. 


SIO 


31,606 

6,002 

766 

8,199 

21,130 

328 

3,141 

7,007 

23,328 

27,635 


123,952 


1919 


Quantity. 


Nuvuber. 

6,178 

6,230 
96,454 
12,229 

6,129 
14,292 
60,336 

6,921 

23,660 

47,419 

40,413 

116,645 


423,906 


Value. 


r,739 

8,812 

67,383 

9,760 

6,263 

19,143 

49,316 

4,512 

24,051 

46,841 

46,757 

130,941 


409,517 


1920 


Quantity. 


Number. 

88,600 

18,193 

53,124 

10,921 

38,340 

14,916 

67,878 

6,066 

6,991 

8,784 

66,720 

146,868 


466,300 


Value. 


866,743 

20,789 

87,817 

9,417 

42,846 

22,600 

67,128 

4,679 

7,968 

10,734 

63,776 

196,116 


618|410 


loduded  in  "  Pens  and  penholders"  prior  to  1913. 
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TASIFF  INFOBMATION  SURVEYS. 
Metallic  pens  {except  gold)^ — Domestic  exports — {fiscal  years). 


Exported  to— 


Enjitod 

Canada 

Meidco 

Cuba 

Argentina 

Brazil 

Britiali  India 

Australia 

Philippine  Islands 
Another 

Total 


1913 


Quantity..,     Value. 


Oroi». 
167,191 
45,785 

4,040 

21,643 

540 

1,945 
37,444 

4,602 

7,264 
53,441 


$77,787 

19,656 

2,079 

7,569 

259 

849 

15,985 

1,792 

2,790 

20,901 


343,795  :        149,657 


1914 


Quantity. 


QroM. 

128,219 

31,683 

1,385 

11,000 

685 

1,308 

41,016 

7,018 

8,079 

65,132 


Value. 


t(8,398 

13,373 

579 

4,727 

406 

512 

16,236 

2,987 

2,306 

26,977 


295,525  116,501 


1915 


Quantity. 


GroM. 
218,378 

36,885 
1,516 
8,756 
1)246 
1,650 

24,065 
2,470 
6,248 

47,470 


338,684 


Valuo. 


S8&677 

12,&I9 

6fm 

3,746 

581 

696 

9,538 

1,360 

2,075 

19^306 

139,584 


Exported  to— 


England 

Canada 

Mexico 

Cuba 

Argentina 

Bradl 

Brltifih  India 

Australia 

Phihppine  Islands 
All  other 

Totol 


1916 


Quantity. 


0709$. 

210,812 
41, 523 
31, 659 
31,  784 
2^832 
2,407 
57,843 
12,444 
12,240 
61,750 


Value. 


187,340 

20,202 

12,328 

11,808 

1,318 

1,179 

24,782 

5^616 

4,599 

26,119 


471^324 


195^289 


1917 


1918 


Quantity. 


Ot089. 

202,129 
39,519 
9,491 
23,012 
22,329 
11,298 
62,652 
14,614 
11,819 
74,663 


471,526 


Value. 


Quantity. 


189,008 
18,032 

4,839 
10,847 
10,660 

5,494 
26,973 

7,659 

5,676 
34,286 


OroM. 


Value. 


91,999 

$32,816 

43,068 

24,538 

14,072 

8,292 

20,668 

12,995 

2?,  777 

11,928 

36,212 

19,169 

26,162 

15,  150 

43,925 

m7J9 

1^647 
17^943 

4,803 

102,872 

213,474  492,503 


252,281 


1  Included  in  "Pens  and  penholders"  prior  to  1913. 

Metallic  pens  (except  gold) — Domestic  exports — (calendar  years). 


Exported  to— 


France 

England 

Canada 

Mexico 

Cuba 

Argentina 

Braril 

British  India 

Australia 

Philippine  Islands 
AU  other 

Totol 


1918 


Quantity. 


Oross. 
5,056 
48,000 
69,915 
.10^68.5 
15,941 
26,143 
49,661 
22,362 
5S616 
l.%901 

142,745 


465,028 


Value. 


12,249 

14,vS80 

37,406 

6,411 

7,892 

12,571 

25,863 

11,896 

25,6&i 

7,192 

79,300 


231,345 


1919 


Quantity. 


(7roM. 
28,786 

22.%&s.5 
57,035 
27,131 
83,571 
94,626 
84, 976 

12.%  644 
5S562 
42,682 

289, 779 


1,098,677 


Value. 


1920 


569,239 


Quantity.       Value 


Ons». 

$13,398 

329 

89,946 

316,623 

34,675 

47,511 

16,776 

20,724 

45,832 

105,631 

42,075 

22,782 

48,172 

124,940 

65,221 

118,003 

29,705 

19,072 

27,389 

32,527 

156,050 

160,667 

968,809 


$180 
143,436 
27,960 
12,122 
50.3;}7 
18,366 
69,061 
5  .,164 
9,826 
22.501 
89,873 


489,  S26 


Court  and  Treasury  Decisions. 

The  provision  that  pens  and  penholders  shall  be  assessed  separately 
has  been  construed  not  to  qualify  the  provision  for  combination  pen- 
holders in  tlie  second  clause  of  the  paragraph,  but  to  relate  to  the 
general  provision  for  penholders  in  the  first  clause;   and  the  pen  of  a 
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fombination  penholder  has  been  held  not  separately  dutiable  under 
this  paragraph,  but  as  an  entu'ety  with  the  pencil.  (United  States  v. 
nifelder  &  Co.,  9  Ct.  Oust.  Appls.,  — ,  of  1919.) 

The  word  "penholder"  as  usea  in  the  act  of  1909  was  interpreted 
not  to  include  a  fountain  pen  barrel.  Paragraph  187  of  that  act  was 
declared  to  contemplate  that  fountain  pens  for  tariff  purposes  should 
be  distinguished,  as  they  are  in  fact  and  in  common  imderstanding, 
from  the  ordinary  penholder,  and  should  be  subject  to  a  different  rate 
of  duty  which  was  held  to  be  that  on  hard  rubber.  (Schrader  v. 
United  States,  2  Ct.  Cust.  Appls.,  410,  of  1912.)  The  legislative  his- 
tory of  paragraph  187  was  furthermore  declared  to  show  that  the 
several  parts  of  f oimtain  pens  are  to  be  distinguished  from  foimtain 
pens  themselves;  that  a  fountain  pen  is  an  ink-holdmg  writing 
instrument  with  a  pen  and  complete  for  use.  (Schrader  v.  United 
Stat^,  4  Ct.  Cust.  Appls.,  100,  of  1913.)  The  provision  for  penhold- 
ers in  paragraph  187  of  the  act  of  1897  was  held  to  cover  all  articles 
known  as  penholders,  irrespective  of  material,  and  that  penholders 
of  ^lass,  whether  plain  or  decorated,  were  dutiable  under  that  pro- 
vision. Penholders  of  plain  white  glass,  the  holders  being  hollow 
and  containing  colored  liquid  to  give  them  a  fancy  and  novel  effect; 
were  declared  not  articles  of  colored  or  decorated  glassware  under 
paragraph  100  of  that  act.    (G.  A.  6536,  T.  D.  24906,  of  1904.) 

Penhoidersy  fountain  pens,  etc—Rates  of  duty. 


Actol- 

1 

1 

1*00 

1997 
1909 

208 
905 
100 
287 
187 

1913 

157 

1»0 
1^ 

iwr 

1«8 

308 
204 
168 
196 
186 

1913 

156 

Tariff  olasslflcation  or  description. 


*   «   * 


penholder  tips  and  penholders,  or  parts  thereof. . . 
Penholder  tips,  penholders,  or  parts  thereof,  and  gold  pens. 

do 

do 

Penholder  tips,  penholders  and  parts  thereof 


Qold  pens 


Fountain  pens,  stylographic  pens 

Combination  penholders,  comprising  penholder,  pencil,  rub- 
ber eraser,  automatic  stamp,  or  other  attachment. 

Prmndea,  That  pens  and  penholders  shall  be  assessed  f  cr 

duty  separately. 

Penholder  tips,  penholders  and  parts  thereof,  gold  pens,  fountain 

pens,  and  st^ogxaphlc  pens;  combination  penhoJoers,  com- 

prising  penholder,  pend^  rubber  eraser,  automatic  stamp,  or 

other  attachment. 

Provided,  That  pens  and  penholders  shall  be  assessed  for  duty 
separately. 
Pens,  metallic . 


Pens,  metallic,  except  gold  pens 
do 


.do. 
.do. 


With  nib  and  banelin  one  piece 

Pens,  metallic,  not  specially  provided  for  in  this  section. 
With  nib  and  barrel  in  one  piece 


Rates  of  duty,  spedfle 
and  ad  valorem. 


30  per  cent  ad  valorem. 

Do. 
25  per  cent  ad  valorem* 

Do. 
5  cents  per  gross  and  26 
per  cent  ad  valorem. 
25  per  cent  ad  valorem. 
30  per  cent  ad  valorem. 
40  per  cent  a  d  valorem. 


25  per  cent  ad  valoremu 


12  cents  per  gross. 

Dc, 
8  cents  per  gross. 
12  cents  per  gross. 

Da 
15  cents  per  gross. 
8  cents  per  gross. 
12  cents  per  groes. 
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PREFACE. 


Tliis  18  one  of  a  series  of  tariff  information  surveys  prepared  by  the 
United  States  Tariff  Commission  and  transmitted  to  the  Committee 
(m  Ways  and  Means.  The  series  covers  all  of  the  articles  and  com- 
modities provided  for  in  the  tariff  act  of  October  3,  1913,  and  others 
not  specifically  provided  for.  It  is  arranged  in  the  niunerical  order 
of  paragraphs  of  that  act. 

In  some  cases  two  or  more  paragraphs  have  been  combined  in  one 
pamphlet.  In  doing  this,  industrial  relationship  of  the  articles  has 
been  followed  when  possible.  In  those  instances  where  a  paragraph 
lias  been  toeated  under  a  preceding  paragraph  of  the  tariff  act^ 
reference  is  made  to  this  fact  at  the  point  where  the  paragraph 
appears  in  numerical  order.  Where  one  grade  of  an  article  is  dutiable 
and  another  grade  of  the  same  article  is  on  the  free  list,  the  article 
is  discussed  under  the  dutiable  paragraph,  which  appears  first  in 
numerical  order  in  the  tariff  act.  In  certain  instances  articles  of 
close  industrial  relationship  and  which  occur  in  separate  paragraphs 
of  the  tariff  act  have  been  combined  under  one  paragraph  for  con- 
venience of  discussion.  Reference  is  made  to  this  fact  at  the  point 
where  the  commodities  would  naturally  occur  in  numerical  order. 

The  first  pamphlet  in  the  series  is  an  "Introduction  and  Index/' 
which  contains: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  metiiod  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
act  of  1913,  showing  the  paragraph  of  the  act  in  which  the 
article  is  provided  for  and,  if  discussed  under  a  different  para- 
graph, the  number  of  such  paragraph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs 
and  articles  included  in  each  pamphlet. 

Thus  by  use  of  this  ''Introduction  and  Index,''  the  exact  location 
of  the  discussion  relating  to  a  given  article  or  commodity  can  be 
ascertained. 

In  the  preparation  of  this  report  the  Tariff  Coxomission  had  the 

senices  of  Paul  M.  Tyler,  of  the  Metals  Division  of  the  Commission's 

taff,  and  of  others. 
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QUICKSILyER. 


SUMMARY. 

Importance  op  the  Industby. 

Qui<^ilTer  is  an  essential  component  of  all  mixtures  for  detonating 
high  explosives.  No  satisfactory  substitute  has  been  foimd  for 
military  use.  It  is  used  in  drugs,  and  is  the  most  satisfactory 
ingredient  of  antifouling  paint  for  ships'  bottoms,  in  addition  to  its 
nmnerous  technical  and  scientific  uses  that  are  less  direct,  though  not 
onimportant  factors  in  military  operations. 

Up  to  50  per  cent  of  the  normal  peace-time  consiunption  of  quick- 
silyer  is  as  the  essential  constituent  of  blasting  caps.  By  virtue  of 
this  use  it  is  a  factor-  in  the  production  of  all  metals  and  minerals 
and  in  most  excavation  and  general  construction  work.  In  no  single 
application  is  the  amount  required  very  great,  but  many  industries 
would  be  crippled  were  they  unable  to  secure  the  small  but  vitally 
necessary  amount  required. 
FoHEioN  A2a>  Domestic  Kesouboes. 

The  domestic  deposits  of  quicksilver  ore  are  low  grade  and  erratic. 
The  average  metal  content  of  the  ore  mined  in  the  United  States  is 
less  than  one-half  of  1  per  cent.  The  supplies  of  such  material  are 
large,  but  even  more  extensive  supplies  of  ore  are  found  in  Spain, 
where  the  metal  content  averages  8  per  cent  and  over.  Italy  and 
Austria  have  enormous  cheaply  minable  reserves  that  are  two  to 
three  times  richer  in  metal  than  the  American  deposits. 

BoMESTio  Supplies. 

Quicksilver  production  was  at  a  low  ebb  in  the  United  States  at 
the  b^inning  of  the  war,  and  increasing  amounts  of  the  metal^were 
hemg  imported  to  supplement  the  dwindling,  unprofitable  output 
of  the  domestic  mines.  Relieved  from  foreign  competition  and 
stimulated  by  high  prices,  the  domestic  output  increased  to  large 
proportions.  The  output  in  1918  was  32,883  flasks  (of  75  pounds), 
at  least  50  per  cent  more  than  the  normal  peace-time  consimiption  of 
the  metal  in  the  United  States;  in  1919,  21,348  flasks.  In  1920  the 
poor  market  and  continued  high  cost  of  labor  and  supplies  had  a  de- 
pressing effect  on  the  industry.  Production  was  further  reduced  by 
the  destruction,  in  June,  of  the  plant  of  the  largest  producer. 
FxmjBB  CoMPErmvE  Conditions. 

With  the  return  of  normal  conditions  it  is  believed  that  Spanish 

T3aetal,  which  is  controlled  by  British  interests,  will  be  imported  and 

^ill  depress  the  price  in  the  American  market,  which  during  1918 

^as  2.5  times  the  average  price  before  the  war,  to  below  the  present 

co8t  of  production  of  most  of  the  domestic  producers.    However, 

sporadic  production  of  quicksilver  would  doubtless  continue  in  the 

United  States  even  in  the  face  of  such  competition. 
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THE  QUICKSILVER  INDUSTRY. 

DESCRIPTION. 

QuickBilver,  or  mercury,  is  a  silver-white  metal,  which  remain^ 
liquid  at  ordinary  temperature.  It  freezes  at  minus  38.9°  C,  boil^ 
at  357°  C.y  and  is  13.6  times  heavier  than  water.  It  is  marketed  ic 
flasks  containing  75  pounds  each. 

Orts, — ^About  26  minerals  containing  mercury  have  been  identified, 
but  of  these  only  three  are  of  commercial  importance. 

Oinrhobar  is  the  well-known  cochineal-red  mercuric  sulphide 
(HgS).  When  pure,  it  contains  86.2  per  cent  of  the  metal.  It  is 
soft  (hardness  2  to  2.5)  and  heavy  (specific  gravity  8.0  to  8.2).  The 
occurrence  is  crystalline,  massive,  or  earthy.  Its  most  common 
associates  in  ores  among  other  metallic  minerals  are  pyrite  (or 
marcasite),  sulphides  of  antimony  or  arsenic,  sulphur,  and,  less 
frequently,  sulphides  of  copper  and  native  gold.  Frequent  gangue 
minerals  are  calcite;  quartz,  chalcedony  or  opal;  barite;  bitumens: 
and,  less  often,  fluorite.  Qnnabar  in  a  more  or  less  pure  state  is 
•  the  chief  ore  of  quicksilver  and  almost  the  only  ore  mined  in  the 
United  States. 

Metacinnabarite  has  the  same  chemical  constitution,  when  pure, 
as  cinnabar,  but  is  usually  massive,  gray  black  in  color,  and  slightly 
harder. 

Native  qmcksilver, — ^The  native  metal,  occurring  as  minute  drops 
or  in  cavities,  and  also  as  an  amalgam  with  silver  and  other  metals, 
is  a  frequent  associate  of  the  other  ores.  It  is  usually  considered  to 
be  a  natural  reduction  product  of  cinnabar  or  metacinnabarite. 

USES. 

As  the  only  metal  that  is  liquid  at  ordinary  temperatures,  quick- 
silver has  unique  and  special  uses  in  the  metallic  state.  Its  compara- 
tive chemical  inertness  together  with  its  weight  and  mobility,  make 
it  valuable  for  many  instruments.  It  alloys  readily  with  certain 
other  metals  forming  plastic  amalgams.  The  most  important  use  is 
as  fulminate  in  blasting  caps  and  other  detonators.  Both  the 
chlorides  of  the  metal  are  used  in  medicine,  and  siu'gery,  and  the 
oxide  by  conversion  into  mercuric  chloride  by  the  salt  in  sea  water 
provides  the  active  poison  in  antifouling  paint  for  ships'  bottoms. 

N<mmilitary  uses. — ^Mercury  is  employed  in  making  drugs,  chemi- 
cals, fulminate  for  blasting  caps,  red  oxide  for  antifouling  paint, 
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Far<>meter8,  thermometers,  thermostats,  gas  governors,  mercury- 
v.ipor  lamps,  batteries,  cosmetics,  silvering  mirrors,  boiler  compounds, 
phthallic  acid,  vermilion,  and  dental  amalgam.  ^  t  is  also  used  in 
preparing  raw  material  by  hatters  and  furriers,  and  in  the  amalga- 
mation of  gold  and  silver  ores. 

Mitary  uses. — Its  military  uses  include  fulminates  for  detonating 
high  explosives  and  fixed  ammunition;  for  medical  use  in  drugs  (cal- 
omel, corrosive  sublimate),  and  dental  amalgam;  antifouling  paint 
for  ships'  bottoms;  storage  batteries,  barometers,  etc. 

SUBSTITUTES. 

An  important  factor  affecting  the  post-war  demand  for  quick- 
silver is  the  use  of  substitutes.  Just  prior  to  the  war  the  detonator 
manufacturers  were  usin^  substitutes  for  fulminate  of  mercury. 
These  substitutes  were  obtained  from  Germany  and  the  supply  was 
rut  off  by  the  war.  Now  there  are  several  detonators  on  the  market 
that  are  composed  of  substitutes.^  The  substitutes  for  fulminate  are 
coQimercially  important,  in  the  opinion  of  American  manufacturers  of 
blasting  caps.  While  substitutes  will  not  replace  fulminate  entirely 
■as most  of  them  require  fulminate  to  explode  them),  they  are  expected 
to  cut  down  the  consumption  of  fulminate  about  75  per  cent. 

Prior  to  the  war  substitutes  for  fulminate  could  be  secured  from 
Crermany  at  a  price  equivalent  to  about  S41  a  flask  for  quicksilver. 
The  American  substitutes  can  not  compete  with  pure  fulminate  at 
prices  lower  than  $75  a  flask  for  mercury,  and  even  at  $105  a  flask 
many  of  them  are  little  cheaper. 

As  to  the  reliability  of  tJie  substitutes  for  fulminate,  the  most 
Ungible  evidence  is  that  the  ordnance  department  of  no  allied  Gov- 
ernment permitted  their  use  in  caps  or  detonators  for  war  pur- 
poses. The  use  of  substitutes  is,  therefore,  confined  to  the  manufac- 
ture of  blasting  caps  for  use  in  mining  and  excavation  and  in  the 
making  of  sporting  ammunition.  A  misfire  in  either  of  these  com- 
modities is  not  so  vital.  In  blasting  it  is  possible  to  use  two  caps 
in  every  important  shot,  and  100  per  cent  detonation  is  practically 
certain  when  this  is  done. 

There  are  comparatively  few  applications  of  merciu'y  where  a  sub- 
stitute is  not  possible,  although  the  substitute  is  generally  not  so 
good  and  frequently  not  so  cheap.  Mercury  can  be  done  away  with  in 
making  cosmetics,  for  which  300  flasks  are  used  annually.  *  A  large 
p&rt  of  the  consumption  in  drugs  and  chemicals  could  be  saved  by 

'  I^  htfilr  tram  eTidnoe  of  LasUe  Oliver,  of  tins  CaU/omia  Cap.  Co.,  and  F.  L.  Ransome,  of  the  U.  S. 
^*<Mial  8iirv«!r,  befora  the  U.  B.  Tariff  Cammission  at  the  Saa  Francisco  conferenoep  June  ao,  191& 
Tbe  QonpoBitlaa  of  ttaaee  substitutes  is  varied.  Lead  (or  sIlTer)  aside  Is  one  of  the  most  important  Chlo> 
^^^^^^riaeieiualdefayda^  diaiolMoaene  nitrate,  nitroflen  m^hlde,  basic  merourio  nitromelhaM,  aodlna 
^^^iBbute,  and  other  oompounds  an  also  employed. 

67940-21—0-25 ^2 
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eliminating  certain  preparations  for  which  substitutes  can  be  hs«m1 
Mo5rt  of  the  consumption  for  wAter-treating  compounds  and  for  ver- 
milion could  be  saved  if  necessarv. 

COUNTRIES    OF   LARGEST    PRODUCTION. 

During  1904  and  1905  the  United  States  led  the  world  in  producti<^n 
but  from  1900  to  1916  Spain  was  the  leading  producer,  accountin.'^.  f t>i 
about  one-third  of  the  total.  Italy,  Austria,  and  the  Ignited  Stato*^ 
made  up  the  major  part  of  the  remaining  two-thirds.  In  1913,  the 
last  year  before  the  war,  Spain  produced  36,619  flasks  of  75  pounds; 
Italy,  29,513:  Austria,  24,104;  United  States,  20,213;  Mexico  aiid 
other  countries,  0,606.  On  the  outbreak  of  the  war  Austrian  sup- 
plies were  at  once  commandeered  by  the  Central  Powers,  andSpani^^h 
supplies,  controlled  mainly  in  London,  were  held  for  allied  tiso. 
Under  war  conditions  the  relative  importance  of  the  different  coun- 
tries changed  to  some  extent,  as  may  be  seen  in  the  following  table: 

World*$  prodtiction  of  quiclsUver,  1908-1917,  inficaki  of  76  pounds. 
[From  Mineral  Resoaroes,  1017,  U.  8.  Geologliml  Barvey.] 


Country. 


) 

United  States 

Anstrla 

Hungary 

Italy 

Russia 

Spain 

Mexico    and    other 
countries 


Total 


19()S 


1909 


Flanks. 
19,752, 
1 16, 814 

«  2, 289 
<  30, 106 
l,3K9 


1910 


Flasks. 

21,075 

'  17, 196 

•2,098 

♦22.6.W 

«2W> 

"'31,aS2»»40,933 

«5,880    « 4,500 


1911 


U7,fil2   108, 67« 


Flasks. 

20,601 

» 17, 725 

•2,641 

<  26, 264 

<118 

»  32, 892  n  43, 912|»  38, 921 


104,741 


Flasks. 

21,250 
120,604 

>2.339 
•28,072 


1912 


Flasks. 

25,064 
122,428 

*2,494 
< 29, 406 


•4,500    t4,500 


120,773 


4,500 


120, 813 


1913 


Flask.<i. 

20,213 

124,104 

»2,80rt 

•29,513 


»»36,819 
•4,000 


1914 


1915 


1916 


117,055 


Fla^.   Flasks 

16,548     21,033 

125,00«  >25,000 

«2,500'   •2,500 

«  31, 641'  •28, 954 

•800 

n28,000>«S5,925 


1917 


•4,006 


107,589 


118,212 


Fladu.    Flaskn 
29,932,     36, 1S!> 

•29,000  >  25,011) 
•2,60ffl    •2,Si^» 

•32,129  •29.3)0 


if  100; 


»jOO 


tt23,369'w2Mai 
•4,000|    tifOOO     •4,000 


1  Stati^tik  dos  Benrbau&s  in  Osterrcich,  Wien. 

•  Statistics  not  available;  estimate  only. 
>  Ungar.  statist.  Jahrb.,  Budapest 

« Riv.  serviiiomin.,  Roma. 
b  Min.  Jour..  London. 

•  EnfT.  and  Min.  Jour.,  Feb.  16, 1918  (*'nearly  1,000  tonnes'^ 
7  Statistics  of  the  mineral  industry  of  Russia.    Petrograd. 

"  Metall^eseOschaft,  Frankfurt  am  Main. 

•  Statistics  not  available:  estimate  based  oa  oral  information  from  Russian  special  commission  to  United 
States  in  1917. 

!•  Estadlstica  minera  de  Espafla,  Madrid. 


DEPOSITS   IN   THE    UNITED   STATES. 

The  quicksilver  deposits  of  the  United  States  are  found  as  fissure 
fillings,  often  irregular  and  linked  together  to  form  stock  works;  in 
complex  fracture  zones;  along  bedding  and  joint  planes;  and  dis- 
seminated through  the  country  rock.  Ore  shoots  are  extremely 
irregular.  Ore  and  gangue  are  foimd  as  fissure  filling,  cementing 
breccias,  or  impregnating  and  replacing  the  wall  rock. 

^Quicksilver  ores  are  found  in  many  kinds  of  igneous,  sedimentary, 
and  metamorphic  rooks  of  various  ages.  Deposits  often  follow  lines 
of  regional  fissuring.     The  relation  is  noticeably  frequent  between 
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.nieous  activity  and  the  deposition  of  quicksilver  ores.  A  con- 
^derable  number  of  deposits  have  proved  to  be  very  superficial, 
•lecreasing  rapidly  in  size  and  value  at  depth. 

It  is  said  that  the  United  States  can  furnish  an  adequate  sup- 
D.' J  of  quicksilver  for  years  to  come,  provided  prices  are  maintained. 
The  rich  ores,  however,  are  practically  exhausted  and  few  mines 
:i&ve  large  reserves  even  of  low-grade  ore.  The  remarkable  out- 
standing feature  of  the  American  quicksilver  industry  is  the  extreme 
«>w  grade  of  the  raw  material  utilized.  Material  carrying  even  less 
±m  one-quarter  of  1  per  cent  mercury  is  successfully  treated  at 
f^ertain  properties;  the  average  ore  mined  in  the  United  States  con- 
:ains  about  0.5  per  cent. 

DOMESTIC   PRODUCTION. 

(iuantity, — ^The  domestic  production  of  quicksilver  in  1918  was 
'2,883  flasks  of  75  pounds  each.  This  quantity  is  almost  twice  the 
production  in  1914.  In  1876  the  United  States  produced  75,000 
:^asks— as  much  as  the  total  production  of  all  Europe.  In  1914  it 
ranked  fourth  and  its  output  was  only  one-sixth  of  the  world  pro- 
Juction.  The  United  States  production  in  1905  was  30,534  flasks. 
It  declined  fairly  steadily  until  1914,  when  only  16,648  flasks  were 
:.roduced.    In  19l9,  21,348  flasks  were  produced. 

In  1918,  69  per  cent  of  the  United  States  production  came  from 
( alifomia.  Texas  and  Nevada  made  up  28  per  cent  and  the  remain- 
ing 3  per  cent  was  produced  in  Oregon  and  Idaho.  The  largest 
American  producer  is  the  New  Idria  mine  in  San  Benito  Ciounty, 
California,  which  furnishes  about  one-third  oi  the  entire  output  of  the 
i'nited  States.  The  Chisos  mine  in  Brewster  County,  Texas,  is 
credited  with  the  second  largest  production.  In  the  third  quarter 
of  1920,  only  12  mines  reported  production  to  the  Geological  Survey: 
nine  of  these  were  in  California,  one  in  Nevada,  and  two  in  Texas. 

ProdueHon  of  quidsailver  in  United  States,  1902-1919,^ 

[U.  8.  Qeologlcal  Survey.] 


Ymr. 

Califnmia. 

Nevada. 

OresoiL 

FUoks. 

Value. 

Flasks. 

Value. 

Flasks. 

Value. 

^2 

28,012 

$1,261,500 

*  3 

30,526 
20.217 

1,882,623 
1.270.040 

65* 

17 

82,044 
740 

M 

:«j 

24,635          892,280 
20,310          802,245 
17,431  1        690,268 
16,084  i        750,183 
16,078          730,745 
17,211          800,484 
18,860          867:749 

5'> 

(«) 

HOB 

(« 

r«7 

V  / 

.fl» 

"386 
403 

MlT.a'M) 
22,407 

'»19 

316 
70 
70 
2,550 
1,645 
2,080 
2,327 
2,108 

007 
1,044 

821 

14,362 

8,266 

3,221 

107,227 

66,178 
102,465 
100,657 
276,706 
105,004 
122,670 

73,800 

10 

:'ii 

.il2 

20,524 
15,501 
11,303 
14,283 
21,045 
23,038 
22,664 
14,941 

863,084 
627,228 
554,414 
1,225,481 
2,640,355 
2,521,151 
2,663,020 
1,344,600 

'.^U 

m 

«$ 

388 
702 
403 

S48  216 

l«i'. 

iiT ; 

40  864 

•««     

82,485 
36,270 

m^ 

. 

>  Flasks  oontaln  76^  poands  In  1002, 1003,  and  5  months,  1004:  75  pounds  since  June  1, 1004. 

•  Ongoa  and  Utah  combined,  1005-6. 

•  Arlsooa  and  Oregon  combined,  lOOB. 

•  Arisooa,  Texas,  and  Oregon  combined,  1915. 

•  Arisooa,  Washfiogton,  and  Oregon  combined,  1916. 

•  Estimates:  average  value  tOO  per  flask. 
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Production  ofqwkkiilver  in  United  SUite$t  190t''1919 — Continued. 


Texas. 


Ymt. 


1903., 
IflM.. 
1905.. 
1906.. 
1907.. 
1908.. 
1900.. 
1910.. 
1911.. 
1912.. 
1918.. 
1914.. 
1916.. 
1910.. 
1917.. 
1918.. 
1919  • 


Utah. 


Value.       Flasks.      Value. 


^^781 

227,783 

282^116 

171,067 

189^080 

14&968 

10^218 

190,346 

154.413 

107,019 

83,680 

m9,765 

« 154, 801 

■  370,403 

793,862 

>  1.141, 247 

<  995^  577 

466,470 


14 

746 

•1,176 

« 1,012 

437 


8034 

82;  407 
S4^SM 
>  30, 974 

17,304 


Total. 


Flfl^. 


34^291 
35^634 
35^316 
30^534 
26^063 
21,564 
19,752 
21,075 
20^601 
21,266 
2^064 
20,213 
1^548 
21,083 
29^982 
38^150 
82,883 
21,348 


Value. 


$1,  481,  3-; 

1,613,86 

1,586,20 

1,105,94 

1,030^27 

853^5:^ 

872,44 

957,85 

9SA15 

977, 1» 

1,063,94 

813^17 

811,69 

1,804,63 

8,768,13 

8,808, 26' 

3,883,75: 

1,Q21,32< 


*  Oregon  and  Utah  combined. 

*  Aiisona  and  Texas  combined,  1913  and  1914. 
»  Arizona,  Texas,  and  Oregon  combined,  1915. 
V  Arixona,  Idaho,  and  Texas  combined,  1917. 

*  Idaho  (22)  and  Texas,  1918. 

*  Bstimates;  average  yalue  800  per  flask. 


Grade,— The  following  table,  prepared  from  figures  furnished  by  the 
United  States  Geological  Survey,  clearly  shows  the  general  decline 
in  metal  content  of  the  American  ores : 

Total  ore  production  from  domestic  minee. 


Year. 


Production. 


1910.. 
1911.. 
1912.. 
1913.. 
1914.. 
1915.. 
1916.. 
19171 
19181 


Short  toru. 
123,562 
138^525 
156^693 
136,278 
122,996 
158,817 
240,732 
280,484 
814^963 


Metal  recovered* 


Per  ton.         Total 


Pounds. 
12.6 
11.5 
12.1 
11.1 

lai 

0.9 
9.0 
9.6 
7.5 


Poundi. 

1,545^075 

1,604,200 

1,879,800 

1,515^975 

1,241,100 

1,577,475 

2,214.900 

2^60^646 

2,363^675 


Percent 

of  ore 
recovered 
as  metal. 


0.625 
.575 
.604 
■  596 
.505 
.497 
.449 
.483 
.37 


>  Figures  do  not  Include  tonnage  of  dump  material  treated  or  metal  recovered  from  this  source. 


OBOANIZATION  AND  CAPITALIZATION. 

About  one-third  of  the  domestic  production  is  made  by  the  New 
Idria  Quicksilver  Mining  Co.,  capitalized  at  $500,000.  The  remainder 
comes  from  a  large  number  of  companies,  many  of  which  operate  on 
a  small  scale.  The  reduction  plant  of  the  New  Idria  Co.  was  burned 
in  June,  1920. 

PRO0B8SB8  or  SZTBACTION. 

Furnace  treatment,  without  previous  concentration,  has  always 
been  the  common  method  for  recovering  mercury  from  its  ore.    The 
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two  essoDtial  features  of  this  process  are  calcining  (volatilization  of 
the  metal  by  heating)  and  condensation.  Few  other  processes  that 
promise  success  have  been  developed.  Preliminary  wet  gravity  cotX" 
c^nt  atlon  has  been  tried^  and  under  some  circumstances  has  met 
with  qualified  success.  As  a  rule,  however,  it  has  not  equaled  the 
results  of  efficient  furnace  treatment  either  in  the  matter  of  recovery 
<*r  of  low  costs.  Its  only  attractive  fields  are  in  the  treatment  of 
dump  material,  or,  at  established  mines,  for  gaining  temporary 
inrrease  in  capacity.  Coneentration  by  flotation  has  also  been 
attempted,  but  is  still  in  the  experimental  stage.  Leaching  with 
slkaline  sulphides  is  a  possibility,  but  is  not  practiced  at  any  quick- 
silver mine. 

Furnace  meihoda. — The  most  important  advance  in  quicksilver 
r^nJuction  in  the  United  States  was  the  development  of  the  Scott 
fui  aace  in  1875.  This  is  a  shaft  type  of  furnace  with  a  fire  box  at  the 
.ottom.  The  ore  travels  from  top  to  bottom  on  tiles  or  shelves, 
wliich  are  set  at  an  angle  and  staggered.  About  24  hours  are  allowed 
for  the  ore  to  pass  through  the  furnace. 

The  installation  cost  of  a  Scott  furnace  plant  is  high,  being  gen- 
'caUy  estimated  at  approximately  $1,000  per  ton-day.  More  modern 
'ondonser  construction  permits  the  reduction  of  this  estimate  to 
$750  per  ton  of  daily  capacity  No  device  has  yet  proved  so  generally 
'ilkient  in  operation.  Severe  tests  have  shown  that  with  careful 
supervision  extractions  of  over  90  per  cent  can  be  obtained  with  this 
t^-p©  of  furnace,  and  this  from  ore  carrying  only  5  or  6  poimds  of 
metal  per  ton.  Average  practice  (1918)  in  California  probably  did 
not  recover  over  75  per  cent. 

Encouraged  by  favorable  results  achieved  by  producer-gas  fuel,  an 
Austrian  plant  (Idria)  has  erected  a  new  Kroupa  furnace  (patented) 
nhich  has  proved  a  distinct  step  toward  the  bettering  of  quicksilver 
iiu^tallurgy.  The  fundamental  idea  of  this  furnace  construction  is  to 
4  ive  off  the  mercury  from  the  ore  between  highly  heated  walls. 
Tliis  type  of  furnace  has  vertical  parallel  shafts  separated  by  walls 
\  uQt  of  refractory  masonry,  which  contain  the  heating  flues. 

Rotary  furnaces,'  which  have  lately  been  built  at  one  or  two 
plants,  give  thorough  satisfaction,  and  for  certain  types  of  ore  may 
f'Ven  displace  the  standard  Scott  furnace.  Cast-iron  retorts  of  round 
or  D-shaped  section  have  a  limited  use  at  small  high-grade  properties 
or  for  the  treatment  of  residues.  In  addition  to  these,  many  other 
furnaces,  notably  of  the  Herreshoff  type,  have  been  tried. 

^Conienaaiion, — The  object  of  condensers  is  to  cool  the  furnace 
gases  sufficiently  to  allow  the  vaporized  mercury  to  condense  and  the 

>  C(.  Rotary  oemnt  kflnii 
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liquid  metal  to  collect.  Condensers  are  built  of  brick,  stone,  cas 
iron/glass,  wood,  concrete,  or  hollow  tile.  Sometimes  the  walls  ar< 
made  hollow  and  are  cooled  by  water  or  air.  Direct  water  sprayn  ar< 
open  to  the  objection  that  they  carry  away  floured  (very  finch 
divided)  mercury.  The  chief  requirements  of  condenser  material  an 
that  it  should  have  good  radiation  and  neither  absorb  a  large  atnouni 
of  quicksilver  nor  be  attacked  by  the  furnace  vapors.  Wood  ha^ 
lately  proved  satisfactory. 

The  condensers  are  arranged  in  series.  The  first  condenser  collects 
Kttle  quicksilver  and  is  mainly  a  dust  catcher.  The  products  of  tlie 
following  condensers  contain  less  ore  dust  and  show  varj'ing  amounts 
of  mercury  and  water.  "Mercurial  soot''  is  an  undesirable,  but  wit!i 
most  ores,  an  inevitable  product  of  the  condensation  system.  1 1  i*^ 
usually  mixed  with  wood  ashes  or  lye  to  brighten  the  surfaces  of  tho 
Uttle  metal  globules  and  then  worked  by  hand  or  machinery  to  inak<^ 
these  tiny  globules  run  together  so  that  they  can  be  collected.  Tho 
residue  always  contains  quicksilver  and  is  generaUy  charged  back 
to  the  furnace.  It  is  the  general  theory  among  producers  that  tho^r 
is  considerable  room  for  improvement  in  quicksilver  metallurgy  alon*:: 
the  lines  of  condensing  practice. 

Losses  in  furnace  work, — (1)  Absorption  of  mercury  by  the  brick- 
work of  the  furnace  and  condensers  is  less  difficult  to  estimate  and  is 
not  considered  an  ultimate  loss,  as  the  mercury  so  absorbed  is  largc^ly 
recovered  when  the  plant  is  dismantled.  It  is  an  important  factor 
in  a  new  plant  since,  by  tying  up  a  considerable  amount  of  metal,  it 
has  the  effect  of  increasing  the  capital  investment  required  at  the 
commencement  of  operations.  •  In  periods  of  abnormal  prices  f urnacos 
have  frequently  been  dismantled  to  recover  this  mercury. 

(2)  Fume  loss  (metal  lost  up  the  stack)  has  generally  been  con- 
sidered most  serious,  but  has  recently  been  proved  in  California  to  be 
negligible. 

(3)  Water  losses,  chiefly  as  floured  mercury  (in  suspension)  in  the 
water  leaving  the  condensers,  is  another  quantity  difficult  to  measure 
and  subject  to  considerable  variation,  dependent  upon  the  care  used 
in  operation  and,  more  particularly,  in  cleaning  up.  The  amount  of 
mercury  dissolved  by  the  acid  vapors  and  carried  off  in  solution  in  the 
water  is  very  small. 

(4)  The  amount  of  cinnabar  or  metallic  mercury  left  in  the  cal- 
cined ore  is  negligible  in  good  furnace  work. 

(5)  Plant  leaks  may  cause  loss  of  fume  if  care  is  not  taken  to 
maintain  an  indraft. 
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'  From  Minenl  Resouiros.  V.  S:  Ccolof:ical  Survey. 
-  f'rttia  Comni«^rcc  and  Navli^ticn,  Perartment  of  Commerce. 
» Fiscal  year  f  ndin?  Juno  30. 
*  AbnanDal  exports  to  Canada  in  1910. 

'  Appro3cunat«  (involves  use  of  fiscal  joar  exports  witb  benefit  of  drawback  and  tatlcndar  year  flgiures 
' '  jmluctkn  plus  imports). 
» Kfitimtttcd  from  value  at  190  per  flask. 

In  normal  times  about  one-third  of  the  domestic  output  is  required 
for  blasting  caps.  There  is  a  decreasing  consumption  in  amalgamat- 
ing gold  and  silver  ores.  This  is  attributable  to  the  increased  adap- 
tation of  cyanide  and  flotation  processes  to  precious  metal  ores  and 
to  considerable  curtailment  of  quicksilver  losses  in  amalgamation 
plants.     Silver  salts  are  being  substituted  in  silvering  mirrors. 

In  1917,  26,360  flasks  of  75  pounds  each  were  consumed  in  the 
United  States.     This  consumption  was  divided  as  follows : 

Flasks  of 
75  pounds. 

Drugs  and  chemicals 8,  500 

Ftihnuiate 4,850 

Vermilion 3,130 

Oxide  (for  antifottHnK  marine  pidnt) 3, 000 

Electrical  apparatus  (hatteriee,  electrolyzcrs,  rectifiers,  lamps,  etc. ) 2, 700 

Felt  manufacture  (especially  hats) 1,  700 

Gold  and  silver  amalgamating  mills 850 

los^uments,  thermostats,  gas  governors,  automatic  sprinklers,  etc 680 

Miscellaneous,  including  boiler  compounds  and  cosmetics 1, 000 

Total 26,360 

EXPORTS. 

Prior  to  1910  the  United  States  made  rather  large  exports  of  mer- 
cury. Little  metal  was  imported,  and  the  domestic  production  was, 
therefore,  in  excess  of  domestic  requirements.  This  situation  was 
reversed  in  1911.  Exports  dwindled  to  about  450  flasks,  compared 
with  an  average  of  over  4,200  flasks  exported  annually  during  the 
preceding  four  years.  Imports  increased  in  inverse  proportion,  but 
exports  persisted  in  spite  of  the  increased  importation. 
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Soon  after  the  outbreak  of  the  Europeftn  war  exports  began  te 
increase  rapidly.  The  exports  in  1917  (1,071,825  pounds)  were  the 
greatest  in  the  history  of  the  industry.  In  that  year  France,  Japan 
and  Canada  received  greaUy  increased  supplies  from  American 
soorces,  and  for  the  first  time  in  many  years  quicksilTer  was  exported 
to  Great  Britain.  Owing  to  increased  domestic  demands  following 
the  entrance  of  this  country  into  the  war,  exports  in  1918  were  re-" 
duced  50  per  cent. 

DomaKc  txporlt  of  quiekniitf. 


•■ 

.«.».. 

Tot... 

lAt. 

to  Japui;  aad  m^ea  pound.';,  v&lued  it  t»,^l.  t 

QUIOESILTEB   IN   FOBEIQN   COUNTRIES.* 

Spain  was  the  leading  producer  of  quicksilver  from  1906  to  1916 
and  contributed  about  one-third  of  the  annual  supply  of  the  motal. 
The  remaining  two-thirds  baa  come  almost  wholly  from  Italy,  Aus- 
tria, and  the  United  States.  But  in  1917,  out  of  a  world  production 
of  probably  122,592  flasks,  Spain  produced  only  20.5  per  cent,  Italv 
23.9  per  cent,  Austria-Hungary  22.4  per  cent,  the  United  States  29.5 
per  cent,  and  Mexico  and  other  countries  3.7  per  cent. 

The  Almaden  mine  in  Spain  is  the  most  productive  quicksilver 
mine  in  the  world.  Recent  information  obtained  by  the  Bureau  of 
Foreign  and  Domestic  Commerce  throws  rou-siderabte  light  on  the 
position  of  this  property,  present  nnd  future. 

The  main  ore  bodies  consist  of  three  parallel  layers  of  quartzite, 
tUted  into  a  vertical  position  nnd  separated  by  laeds  of  slate.  The 
ore  as  mined  averages  8  to  9  per  cent  mercury,  and  the  lowest  level 
reached  so  far  shows  no  impoverishment,  althougli  the  limits  of  tiic 
mineralized  zones  are  not  as  clearly  defined  as  in  tlie  upper  workini^ 
For  this  reason  it  is  necessary  to  mine  more  waste  rock  with  the  ore. 

The  known  reserves  along  the  parts  of  the  ore  bodies  now  being 
worked  are  sufficient  to  maintain  production  at  the  present  rate  for 


'  DbU  lugely  from  ai 
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M  rears  or  more.  The  reserves  are  all  above  the  bottom  level  of  the 
mine,  ^and  will  undoubtedly  be  increased  as  development  is  con- 
linued  at  depth,  and  new  levels  are  opened  up.  The  ore  body 
tenninat^s  to  the  eastward  at  a  fault,  and  because  of  the  large 
reserves  in  the  old  portions  of  the  mine,  there  has  been  little  or  no 
search  made  for  the  ore  beyond  the  break.  Conditions  underground 
indicate  that  the  ore  bodies  extend  east  of  the  fault,  and  as  this  will 
ull  be  virgin  groimd  from  the  surface  it  will  increase  the  reserves 
enormously.    Development  in  this  direction  will  not  be  expensive. 

The  mining  and  smelting  methods  employed  at  Almaden  have  been 
.nt'ffii-ient.  The  miners  work  on  the  basis  of  4rl  hours  each  day  for  8 
({ays  per  month,  because  of  the  fear  of  mercury  poisoning,  and  in 
order  that  the  men  may  earn  a  living  wage,  the  hour  rate  is  high, 
^d  a  bonus  is  given  for  production  over  a  stated  minimum.  The 
rate  pesr  hour  paid  underground  labor  is  fully  as  high  as  that  paid  in 
the  United  States  (in  1918  over  70  cents  per  hoiu*).  The  rate  to  other 
classes  of  labor  is  low.  The  treatment  cost  per  ton  of  ore  is 
practically  ten  times  that  in  the  United  States  and  Italy.  A 
change  has  been  made  recently  in  the  administration  of  the  property, 
,^  commission  having  been  appointed  by  the  Spanish  Grovemment  to 
take  over  the  operation  of  the  mine.  Unlimited  credits  are  provided 
Utr  the  new  buildings  and  installations  for  improvement  of  plant,  the 
comuiission  receiving  as  compensation  for  their  work  a  certain  per- 
'  '.ntage  of  the  savings  realized  in  the  regular  operating  expenses  over 
he  average  for  previous  five-year  periods.  The  equipment  costs  are 
not  to  be  included  under  operating  expense,  and  unless  construction 
'  osts  are  kept  at  the  minimum  compatible  with  efficient  operation, 
the  net  decrease  in  production  costs  may  be  small.  The  arrangement 
promises  well,  however,  and  if  the  actual  work  of  installation  is  placed 
in  competent  hands,  the  present  wasteful  practices  will  be  dis- 
continued, with  a  consequent  reduction  in  the  cost  of  mercury 
produced-  The  program  includes  electric  haulage  and  tramming, 
better  mine  ventilation,  and  complete  modern  furnace  installations. 

Under  modem  scientific  management,  it  is  probable  that  wet 
drilling  will  replace  the  dry  machines  used  at  present;  dynamite  may 
be  used  instead  of  powder,  while  overhead  stoping  will  be  eliminated. 
These  improvements  would  enable  the  mine  to  run  longer  hours  per 
ilHy^  without  fear  of  poisoning  the  miners,  and  the  savings  resulting 
rould  materially  decrease  the  producti      costs. 

Before  the  war  the  cost  of  production  at  Almaden  was  never  over 
515  per  flask;  in  1918  it  was  $33.  Costs,  even  in  Italy  and  Austria, 
are  much  greater.  The  improvements  mentioned  above  should  cut 
the  cost  to  well  below  even  the  prewar  figure,  and  with  the  increased 
production  possible  under  the  new  rfigime,  Spain's  position  in  the 
market  will  be  very  strong. 
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Summarj/  of  stntUtic^  on  Almadm  mine, 
[HtireAt!  Fon*uni  And  Motii<%tie(Vtm(1i€>rroi) 
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1  Spanish  flask  e<iuals  7G.07I  [;minds  nvoirdiipois. 
s  Peseta  equals  approximate] v  20  cents. 
>  Kstimated. 

Total  workiiif>n  employed 2. 100-2.  ZiM > 

Total  metric  tons  ore  mined  1901  to  1916,  inclusive 2{\?y  Si»') 

Total  metric  tons  ore  treated  1901  to  1916,  inclusive 207.  5%0 

Total  metric  tons  mercury  produced  1901  to  1916,  inchieive 17,  ol^i; 

Percentage  mercury  recovered  per  ton  ore  treated 8.  ^v,\ 

Total  metric  tons  ore  treated .  1911  to  1916,  inclusive 77.  *j(m> 

Total  metric  tone  mercuiy  recovered,  1911  to  1916,  inclueivo 6»  795 

Percentage  mercuiy  recovered  per  ton  oie,  1911  to  1916,  incluBi\  o S.  72 

Percentafje  mercury  recovered  per  ton  ore,  1918 8.  (i2 

Loss  in  smelting,  8  per  cent  mercury  content. 

The  mine  is  owned  by  the  Spanish  Government.  Complete  cost 
reports  are  available  for  the  production  since  1750,  and  production 
figures  are  published  since  1499.*  The  Spanish  Government  is  boiiii<l 
by  contract  to  sell,  through  the  house  of  Rothschild  in  London,  tho 
entire  quicksilver  production  of  the  Almaden  mine,  with  the  excep- 
tion of  500  flasks  reserved  for  the  national  industries.' 

The  house  of  Rothscliild  is  bound  to  sell  in  London  the  greato>t 
possible  quantity  of  mercury,  which  the  house  takes  over  f.  o.  h, 
reduction  plant,  at  a  price  of  at  least  £7  a  flask.  This  contract  wii> 
made  in  1912  and  is  effective  for  10  years.  It  is  rumored  that  at  tl  c 
expiration  of  the  contract  Spain  will  market  the  product  direct. 

Italy. — ^The  Monte  Amiata  (Tuscany)  mines  are  the  principal  pro- 
ducers. These  mines  were  exploited  by  Germans,  but  during  tlu* 
period  of  Italian  neutrality  passed  to  Swiss  bankers  and  later  to 

4  Record  o/TarilT  Commission  Coaference  on  Quicksilver,  pp.  90-93. 

b  AccordlDC  to  Mineral  Industry,  191S,  the  increasvl  Sp:inish  consumption  necessitates  extension  to 
1.000  flasks. 
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Italiftn  capital  operating  through  the  Banca  d'ltalia.  Diuiog  the 
war,  the  Italian  Government  contracted  for  the  entire  output  at  12 
lire  par  kilo  ($164  per  flask  at  standard  exchange).  The  British 
Government  took  about  25,000  flasks  of  Italian  quicksilver  in  1917.' 

The  average  ore  runs  under  0.9  per  cent  quicksilver;  but  a  rich 
^hoot  of  ore  running  30  per  cent  is  mined,  furnishing  close  to 
25  p^r  cent  of  the  total  output  of  metal.  The  German-Italian 
methods  of  mining  and  treating  the  ore  are  up  to  date  and  efficient. 

The  rich  ore  is  hand  sorted  underground,  and  premiums  are  given 
tiie  miners  to  stimulate  their  output.  The  minimum  content  of  the 
<orted  ore  is  placed  at  12  per  cent,  while  the  average  content  of  the 
liAi  ore  that  is  sent  to  the  fiu-naces  is  between  18  and  20  per  cent. 
The  higher-grade  ore  requires  longer  roasting  than  the  leaner  material 
aiid  is  furnaced  separately. 

The  low-grade  ore  is  dried  and  sized  at  40  millimeters  (slightly 
more  than  H  inches  in  diameter).  The  coarse  and  fine  products  are 
U-eated  in  separate  furnaces.^ 

The  pi'ewar  cost  of  production  is  given  ^  at  about  4  lire  per  ton  of  ore 
treated.  Fuel,  the  chief  item,  constituted  nearly  one-third  of  the 
total  cost.  Native  wood  and  charcoal  are  used,  coal  being  practically 
unobtainable.  The  quicksilver  operations  have  made  extensive 
inroads  upon  the  scanty  forest  resources  of  the  country  and  electric 
smelting  has  been  proposed.  It  was  found,  however,  that  to  assure 
commercial  success,  the  cost  of  current  bad  to  be  not  more  than  $9 
per  horsepower  year,  whereas  the  estimated  cost  of  power  which 
could  be  brought  from  the  Apennines  was  $11.  The  fuel  consump- 
tion at  the  furnace  would  be  saved  by  electric  smelting,  but  it  does 
not  do  away  with  (about  220  pounds,  one  quintal  per  ton  of  ore 
per  24  hours)  the  fuel  necessary  for  drying  the  ore  before,  it  goes  to 
the  furnace  (a  variable  quantity)  nor  does  it  afford  any  substitute 
tor  the  enormous  quantities  of  mine  props  required  in  the  under- 
ground workings.  A  prewar  estimate  of  the  cost  of  installation  indi- 
cates an  average  of  from  1,000  to  1,500  lire  per  ton  of  daily  capacity 
for  the  various  types  of  furnace,  including  condensing  apparatus,  but 
not  the  stack,  machinery,  buildings,  drying  sheds,  warehouses,  etc. 

About  900  workmen  are  employed  at  the  Monte  Amiata  mines 
and  reduction  works.  Their  average  wage  before  the  war  was  3.50 
lire  per  day,  and  it  rose  to  from  9  to  10  lire  during  the  war.     A  strike 

*  Stitanwt  of  F.  L.  Ransome,  U.  S.  Geological  Surrey,  at  oonference  of  U.  S.  Tarifl  Commission,  in  San 
ff&ncisco. 

'  This  sixinf  operation  is  not  practiced  in  the  United  States.  It  is  possible  that  cheaper  labor  may  make 
it  profitable  in  the  Italian  mines  in  view  of  the  fact  that  a  shorter  treatment  may  be  given  the  coarse  ore, 
tut  in  the  United  States  it  is  cheaper  to  send  to  tbf  furnace  all  material  that  contains  enough  quicksilver 
to  fay  the  cost  of  treatment. 

"Dennis.  Alfred  P.:  Coumercb  Repobts,  Feb.  20,  1920l 
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for  higher  wages,  lasting  three  months,  was  settled  in  October,  1 9 1 Q 
when  a  piecework  agreement  went  into  effect. 

Under  present  conditions  only  the  richer  deposits  are  being  work:e< 
Ht  a  profit.  In  common  with  other  quicksilver  mines,  the  ore  v, 
found  only  in  the  upper  levels  of  the  mines,  rarely  as  deep  as  500  feet 
Tlie  future  of  the  district  depends  upon  horizontal  extensions.  Or^ 
sufficient  to  maintain  present  production  for  centuries  is  indicatec 
but  not  proved.  There  are  available  large  tonnages  of  low-grade  or^ 
which  could  be  worked  at  a  profit  at  higher  prices. 

Austria. — Like  Italy,  Austria  has  only  one  locality  where  any  con- 
siderable quantity  of  quicksilver  is  produced,  although  there  ar< 
many  occurrences.  Idria  has  been  producing  mercury  for  more  tliaii 
500  years,  and  has  been  an  important  factor  in  the  war  since  it  \^a£ 
the  source  of  practically  all  of  the  mercury  used  by  the  Cerrtral 
Powers.  The  total  production  in  1913  was  26,720  flasks.  Statistics 
of  later  production  are  not  available,  but  war  necessity  increased  the 
output.  Early  in  1920,  1,200  workers  are  reported  as  employed  and 
stocks  were  accumulating,  the  metal  being  obtainable  for  less  than 
25  lire  per  kilo  (about  $47  per  flask,  exchange  at  5^  cents)  .^ 

The  deposits  are  large,  easily  mined,  and  average  0.65  per  cent 
quicksilver.  The  principal  producing  mine  is  owned  by  the  Govern- 
ment. 

The  whole  district,  however,  is  in  debatable  territory  which  is 
claimed  by  both  Italy  and  Austria  under  the  terms  of  the  peace 
treaty.  It  is  not  possible  at  present  (July,  1920)  to  determine  the 
ultimate  ownership  of  the  deposits. 

Peru. — Once  a  steady  exporter,  Peru  is  now  but  an  irregular  pro- 
ducer of  small  amounts  of  quicksilver.  The  great  Santa  Barbara 
mine  of  Peru  was  the  largest  single  producing  quicksilver  mine  in  the 
world  up  to  the  time  of  shutting  down  in  1789,  imder  competition 
with  cheaper  Spanish  metal.  It  is  credited  with  1,600,000  flasks. 
The  property  has  recently  been  purchased  by  Peruvian  capital.*  It 
is,  however,  90  miles  from  a  railroad  and  12,800  feet  above  sea  level. 

IMPORTS. 

The  published  records  of  the  Department  of  Commerce  do  not  show 
the  imports  of  quicksilver  by  coxmtries.  It  was  brought  out  in  the 
Tariff  Conmiission  conference  in  San  Francisco  in  1918  that  most  of 
the  imports  before  the  war  were  of  Spanish  metal  shipped  from  Eng- 
land.   Small  amoimts  came  from  Mexico.  < 


4  Dennis,  Alfred  P.:  Commeroe  Reporto,  Febrauy  90,  V9Sfk 
•  senor  F.  Femandini,  of  Lima. 
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■ 

The  Spanish,  metal  was  offered  in  this  country  whenever  dealers 
<^uld  get  a  better  price  here  than  at  home.  Whenever  the  price 
advanced  a  little  in  the  United  States,  there  were  offers  of  Spanish 
«)uicksilver  from  England.  When  the  American  market  went  down, 
the  offers  from  England  stopped.  The  limiting  price  was  variable, 
^iepeading  on  conditions.  No  metal  was  exported  to  the  United 
States  from  England  when  the  price  was  $35  a  flask.  After  the  out- 
break of  the  war,  considerable  metal  was  imported  when  the  price  was 
$90  in  1915  and  1916,  but  later  every  available  pound  of  metal  from 
the  Spanish  mines  was  needed  in  Exu'ope  for  war  purposes. 

Foreign  quicksilver  was  strictly  competitive  with  the  domestic  out^ 
put  before  the  war.  The  imports  have  fluctuated  enormously  in  spite 
of  the  fact  that  exports  have  been  persistent  (although  frequently  small 
in  amount).  Imports  for  the  fiscal  year  1917  fell  to  242,526  poimds, 
less  dian  one-half  those  of  the  years  immediately  preceding.  A  large 
part  of  these  imports  came  from  Mexico,  but- some  metal  must  have 
come  from  England  as  the  Mexican  production  was  insufficient  to 
supply  that  amount.  This  was  the  first  year  that  there  was  an 
exchange  of  metal  with  the  United  Eangdom.* 

Previous  to  1911,  imports  of  quicksilver  were  very  small,  never 
exceeding  17,000  pounds  in  any  one  calendar  year,  although  in  the 
Sscal  year  1909  over  30,000  pounds  were  imported.  Early  in  1911 
imports  increased  in  marked  degree;  over  360,000  pounds  being 
imported  in  the  fiirst  six  months  of  the  year.  Most  of  the  metal  came 
from  England,  but  the  high  prices  in  New  York  attracted  about  1 ,000 
flasks  from  Italy.  There  was  a  decided  falling  off  in  imports  in 
1912-13,  because  of  the  drop  in  price  from  $46.54  in  1911  to  S39.54 
in  1913,  with  a  slack  demand. 

In  the  latter  part  of  1913  and  in  1914  the  imports  exceeded  previous 
records. 

The  high  prices  of  1915-16  attracted  all  the  available  foreign 
quicksilver,  and  in  spite  of  the  fact  that  exports  increased  to  several 
times  prewar  figures,  the  imports  increased  above  the  high-wa^r 
mark  of  1914. 

The  amount  of  duty  collected  on  imports  of  quicksilver  varied 
in  7  years  from  a  little  less  than  $60  (1913)  to  over  $60,000 
(1918).  These  imports  can  not  be  considered  a  dependable  source 
of  revenue.  Because  of  the  extraordinary  prices  of  recent  years, 
the  ad  valorem  duty  of  10  per  cent  fixed  by  the  tariff  act  of  1913 
has  resulted  in  a  greatly  increased  revenue  per  unit  of  quantity. 

*  Over  300,000  pouuda  w«re  exported  to  England  in  1017. 
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Imports  oj  qu  .tknlver  for  consumption^Retenw, 


FlsCAl 

year. 


1907... 
1908. . . 


1909.,.. 
1910. . . . 
1911.... 
1912. . . . 
1913.... 
1914 »... 
1914  «... 
1915.... 
1916.... 

1916  «... 
1917.... 

1917  «... 
1918.... 

1918  »... 
1919..,. 
1919 «... 
1920 «... 


Rate  of  duty. 


I  Quantity 
(pounds). 


Value. 


•I  —  ---- 


7  cents  per  pound. 
do 


....do 

do 

do 

....do 

do 

.....do... 

10  per  cent 

.....do 

da 

10  per  cent  less  20  per  cent. 

10  per  cent 

10  per  cent  less  20  per  cent. 

10  per  cent 

10  per  cent  less  20  per  cent. 

10  per  cent 

do; 

do. 


15,282.00 

1,323.50 

30,857.00 

677.00 

361,332.00 

193,411.00 

830.00 

76,635.00 

367,738.00 

561,924.00 

554,792.00 

60.00 

241,330.00 

1.196.00 

579,848.00 

58.00 

319,024.00 

797,613.00 

1,062,647.00 


96,147.00 

608.51 

16,301.00 

396.00 

191,108.00 

100,270.50 

887.00 

33,548.00 

189,061.00 

292,244.00 

595,007.00 

50.00 

237,779.00 

622.00 

641,056.00 

46.00 

338,595.00 

791,226.00 

971,510.00 


Duty  col- 
lected. 


11,069. 74 

92.65 

2,150.99 

47.39 

25,298.24 

13,538.77 

58.10 

5,364.45 

15,906.10 

29,224.40 

59,500.70 

4.00 

23,777.90 

49.76 

64,105.60 

3.68 

33,850.50 

79,122.60 

97,151.00 


Value  per 

unit  of 
quantity. 


90.402 
.456 
.528 
.541 
.520 
.524 

.  4DO 

.438 
.433 
.520 

1.072 
.833 
.985 
.520 

1.106 
.793 

1.061 
.902 
.914 


Artual  a:H 

comput**<^ 

ad  valorr^nl 

rate  (per 

cent). 

1 

i.v  a 

13.13 
12- 9J 
1».2| 

13.  .^y 

15.  0\ 

15.  «H 
10.0^ 
10. « 

10.  iiri 
8- CXI 

10.  a] 
10.  a 


8 

10.  {n\ 

in.  mi 

W.  (Ml 


»  July  1  to  Oct.  3, 1913,  under  act  of  1909. 

s  Oct.  4, 1913,  to  June  30, 1914,  imder  act  of  1913. 

>  Reciprocity  treaty  xritli  Cuba,  rebating  20  per  cent  of  duty. 

4  Calendar  year. 

FOREIGN  TRADE  IN  MERCURY  COMPOUNDS. 

The  import  figures  given  above  do  not  include  the  mercury  con- 
tained in  vermilion  and  mercury  salts.     The  value  of  these  products 
imported  into  the  United  States  in  1916  was  $118,991  and  in  1917 
$34,124.     The  imports  for  the  former  year  were  exceptionally  large. 
There  has  also  been  a  considerable  importation  of  fulminates — both 
those  suited  for  miner  ^s  use  and  for  other  purposes — and  some  im- 
portation of  blasting  caps  and  of  percussion  caps.     The  total  value 
of  these  imports  in  1917  was  about  $277,000.     These  products  con- 
tain more  or  less  merciu'y  in  the  form  of  fulminate,  but  there  is  no 
way  of  ascertaining  the  amount  of  mercury  so  imported.     It  is  not 
great  compared  with  the  total  imports.    Before  the  war,  mercury 
fulminate  was  made  both  in  this  country  and  in  Canada  from  do- 
mestic metal.    Comparatively  little  metal  was  used  in  making  per- 
cussion caps  for  rifle  cartridges.     During  the  war  fulminate  was 
made  in  the  United  States  and  Canada  from  both  domestic  and  im- 
ported metal  for  blasting  and  rifle  caps.    A  large  part  of  the  exports 
to  Canada  are  used  in  the  making  of  fulminate. 

During  a  large  part  of  1918,  the  Government  prohibited  the  export 
of  quicksilver — even  of  foreign  metal  in  bond. 

PRICES* 

For  many  years  before  the  outbreak  of  the  European  war  the 
price  of  quicksilver  rarely  exceeded  $50  and  was  generaUy  below 
$40  a  flask.  Early  in  1916  an  extraordinary  demand  carried  the 
price  temporarily  to  $300  a  flask.     In  1918  the  Government  price 
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.«aa  fixed  by  agreement  with  producers  at  J105  (San  Francisco). 
TYe  open  market  ranged  from  $5  to  $20  a  flask  higher.  After  the 
.  rniistice  was  signed  prices  fell  at  first  gradually,  and  then  quite 
upidly,  to  around  $73  in  March  and  April,  1919.  This  was  followed 
;»  a  rise  to  $92  in  the  latter  part  of  June. 

-Vs  most  quicksilver  mines  have  their  own  reduction  plants,  ores 
:se  rarely  sold  and  do  not  form  an  important  article  of  transporta- 
Lon  or  commerce. 

The  primary  domestic  market  is  San  Francisco,  since  California 
-  the  largest  producing  State.  Most  of  the  quicksilver  sold  in  San 
Francisco,  however,  is  handled  on  commission  and  is  sold  again  in 
Yew  York  for  distribution  to  consumers.  Practically  all  the  im- 
['Dftod  metal  is  sold  in  the  latter  market.  The  New  York  price  is 
i^ually  in  the  neighborhood  of  50  cents  a  flask  higher  than  the  San 
rrancisco  price,*®  and  has  averaged  approximately  $3  a  flask  higher 
ijan  the  London  quotation.  Prices  received  by  producers  in  in- 
•iividual  sales  have  varied  from  the  market  prices  as  published. 
!]♦'  latter  are  annual  averages  of  generally  prevailing  quotations. 
"..irs  have  been  influenced  by  the  amount  of  metal  involved;  buyers 
M  only  one  or  two  flasks  must  pay  more  than  buyers  of  carload  lots. 
V '\v  York  and  London  prices  for  several  years  are  given  on  page  264, 
■  brother  with  prices  received  for  the  metal  by  California  producers. 

The  most  important  factor  in  the  world  market  for  quicksilver  is 
he  Spanish  metal.  This  is  contracted  for  by  the  Rothschilds  at  a 
MTiro  of  not  less  than  $34  a  flask.  It  is  such  a  large  proportion  of 
•':o  world  supply  of  quicksilver  that  London  interests  can  greatly 
Mfluenco  the  price  by  regulating  the  output.  The  production  of 
oihor  countries,  however,  is  great  enough  to  prevent  an  actual 
monopoly. 

The  price  of  quicksilver  has  always  been  subject  to  considerable 
imtuation.  In  1874  it  reached  $100  a  flask,  but  it  fell  rapidly  to 
•"'low  $40.  There  was  a  steady  rise  in  the  price  from  $37  a  flask  in 
1^91)  to  $51  in  1900  (yearly  averages).  In  the  next  two  years  the 
{>riro  sagged  and  broke  in  1903  to  $41.32.  The  price  continued  to 
fall  until  in  1906  it  was  down  to  $38.50.  A  gradual  rise  brought  the 
Kuo  to  $47.06  in  1910. 

The  above  variations  resulted  almost  entirely  from  the  relation  of 
•l^'mestic  supply  and  demand.     Practically  no  metal  was  imported. 

In  1911  the  price  began  to  fall  tmder  the  pressure  of  competition 
from  London  and  the  decline  continued  until  earlv  in  1914.  Just 
])reviou8  to  the  war  (July)  American  quicksilver  producers  were 
riToiving  only  $36  a  flask  for  their  product. 

Immediately  after  the  outbreak  of  the  war  in  August,  1914,  the 
American  market  fluctuated  enormously.     The  expected  demand  did 

'•  (•ovemment  price  in  1918  was  75 cents  higlier  in  New  York  than  in  Han  Fwiuisoo. 
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not  materialize;  prices  fell  in  October  to  an  average  of  $53,  as  com- 
parod  with  an  average  of  S80  in  August.  In  1915  the  general  price 
trend  was  upward.  Monthly  averages  ranged  from  $51.90  in  January 
to  $92.90  in  October,  with  a  maximiun  of  $95  in  July.  In  the  latter 
months  of  1915  the  price  of  the  metal  rose  steadily  and  rapidly  and 
this  ui>ward  turn  resulted  in  the  record  price  of  $300  a  flask  ciuot«d  in 
the  last  weeks  of  February,  1916.  American  markets  were  bought  up 
late  in  1915,  but  the  excessive  price  caused  foreign  Governments  to 
reuse  buying,  although  they  were  in  great  need  of  the  metaL 

In  order  to  secure  their  requirements  at  a  reasonable  price,  over 
3,000  flasks  were  sold  by  agents  of  foreign  Governments  in  the 
.Vmerican  market  during  the  first  quarter  of  1916  and  1,700  Banks  in 
the  second  quarter."  This  w^as  probably  largely  Spanish  quicksilver. 
Thi^c  sales  drove  the  price  down  from  $300  to  $80  a  flask  and  at  the 
latter  figure  the  foreign  Governments  began  to  buy  back  the  metal 
slowly.  Their  buying  was  done  with  extreme  caution.  Offers  were 
made  only  for  quicksilver  placed  on  the  marke^t,  without  showing 
.  any  keen  demand  for  the  metal.  By  thus  using  up  only  the  produc- 
tion without  actively  bidding  on  futures,  the  market  was  kept  in 
<*<introl  without  the  inflation  that  resulted  from  the  less  cautious 
purchases  in  1915. 

The  foreign  influence  on  the  American  market  is  well  illustrated  bj* 
the  records  of  imports  and  exi)orts  of  quicksilver  in  1916.  Of  the 
total  exports  of  (juicksilver  in  1916,  only  0.2  per  cent  wiis  exported  in 
the  first  ([uartiT  while  high  prices  prevailed;  15.2  per  cent  went  out 
during  the  second  quarter;  3S.8  per  cent  in  the  third;  and  45.8  per 
cent  of  all  the  exports  for  the  year  went  out  in  the  last  quarter. 
Imports  for  the  year  were  in  opposite  ratio — 53.3  per  cent  came  in 
in  the  first  (juartcr,  30  per  cent  in  the  second,  9.4  per  cent  in  the  third, 
anil  only  7.3  per  cent  in  the  last  quarter.  The  follow  ing  table  brings 
out  the  effect  of  high  prices  on  imports,  as  well  as  the  careful  operations 
of  tlie  l)iiyei*s  for  the  allied  Governments: 

Ejfn't  nf  pricfs  on  impnrf^  and  erports,  1918. 


rerlol.. 


Kir  t  M'.jnrtr''  . . 
.""K-dlHl  qiinr'i-r. 
TiiinI  'jiiurttT.. 
Fciiirtli  <|iiaru>r. 


Impoitf.a 

Expoft«.6 

Touiuls. 

rercent. 

53.3 

30.0 

9.4 

7.3 

Pounds. 

Per  cent. f 

226.03.S 

127, 3H.-) 

39,P7S 

30.01.5 

1,M7 

100. 7«a 

r>.s,272 
304.0W 

a2 
1A.2 

3K.8 
4jc8 

Price 

per  fla*k. 

Now 


$342.92 

7ft.  M 
7VL5& 


TnruJ , 


424.  .iM 


1(IU.U 


0(M,S47 


10U.O 


a\\  .(%.  Di-partnic!i(  nf  romnicrco.  Quarterly  Statement,  Imports  for  Consumption. 

b  I'.  S.  Dep-.irtmfm  of  Cummcree,  Monthly  Summary  of  Foreign  Commerce  of  the  United  8Uti 

f  Per  ccut  uf  total  imports  (exports)  for  year. 

<f  Mineral  Iniii'try.  1017. 


•>  Doiinb,  riiiTord  <:.  and  llopird.  V.  ir.:  Minrrai  Indu>tr>'  MOIA).  p. 
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In  February,  1917,  another  suddem  rise  brought  the  New  York 
price  above  $120  a  flask,  and  except  for  the  month  of  June^  when  the 
price  fell  to  $84.34,  the  average  monthly  price  was  always  above 
5100.  On  account  of  transportation  difficulties,  the  differential 
ottween  the  New  York  price  and  the  San  Francisco  figure  continued 
to  be  greater  than  it  was  in  normal  times,  although  during  the  period 
of  slack  demand  in  June  the  western  market  was  the  higher  for  a  few 
weeks. 

In  1918  the  Government  contracted  with  the  quicksilver  producers 
to  take  40  per  cent  or  more  of  their  production  at  $105  a  flask.  The 
price  was  not  fixed  for  other  consumers,  and  the  outside  market  was 
generally  considerably  above  that  figure. 

The  market  in  1919  was  unsettled,  though  fairly  strong  in  the 
summer  months.  A  minimum  quotation  of  $67  was  reported,  but 
the  average  price  for  the  year  on  the  San  Francisco  market  was 
about  $90.  There  were  no  unusual  features  in  the  first  half  of  1920, 
ftnd  on  July  17  the  metal  was  quoted  at  $90  to  $92  in  New  York  and 
SS5  in  San  Francisco.  Ii^  the  latter  part  of  August,  the  market 
grew  weak  and  prices  declined  fairly  rapidly  to  $45  in  New  York 
and  $50  in  San  Francisco  at  the  beginning  of  1921. 

PriciB  qfquidMver  or  mercury. 

[MixMral  Bmoaseu,  U.  S.  Geological  Survey.] 

[Average  price  per  flask  o(  75  pounds.] 


Year. 

New 
York.i 

Year. 

New 
York.» 

San 
Fran- 
ciaoo. 

London.* 

United 
States.' 

1895 

139.58 
37.00 
38.50 
4a  70 
43.63 
51.00 
47.00 
48.03 
41.33 
41.00 
38.50 
40.00 

1907 

$41.50 

44.84 

46.30 

47.06 

46.54 

42.46 

39.54 

48.31 

87.01 

125.49 

106.30 

<  123.47 

92.15 

81.12 

889.60 

44.17 

45.45 

46.51 

46.01 

42.05 

40.23 

40.05 

85.80 

125.89 

105.32 

117.50 

90.00 

134.18 
4a  06 
41.85 
42.82 
40.13 
39.02 
36.29 
37.71 
70.72 
83.42 

108.09 

1S» 

1908 

84a  42 

i»7 :::::::.:: 

1900 

40.  M 

\m 

1910 1... 

43.29 

iw 

1911 

41.65 

1900 

1912 

3&09 

wa 

1913 

86.58 

1803 

1914 

1915 

41.00 

1«B 

74.21 

1«M 

1915 

89.54 

1905 

1917 

92.70 

1906..   ..' 

1918 

1919 

IW) 

'  £agiiieering  and  Mining  Journal. 

'  Min.  Joor.  (London).    Exchange  calculated  at  84.8665. 

'  .Vet  ivioes  received  oy  California  produoera.    H.  W.  Oould,  U.  S.  Tariff  Commission  oonleronce. 

*  Ciovenmient  supplies  on  basis  of  $105,  San  Francisco. 

DOMESTIC   COSTS   OF  PRODUCTION. 

The  average  cost  per  flask  in  1917  in  the  United  States  is  reported 
to  have  been  between  $60  and  S70.  During  the  first  half  of  191S  the 
average  cost  of  6  mines,  whose  output  represents  63  per  cent  of  the 
total  United  States  production,  is  given  as  $61.12  per  flask.  Five 
other  mines,  representing  1 8  per  cent  of  the  total  production,  are  cred- 
ited with  an  average  of  $91.12  per  flask.  Of  these  1 1,  only  4  properties 
J'eported  profitable  operation  in  1916."    The  computed  average  cost 

^  Record  of  QaicksilTer  Conference.  1018  costs  are  taken  partly  from  a  report  by  the  War  Induitriei 
Board  to  tlie  Price  Fixing  Committee  (Nor.  10,  IMS)  and  in  part  from  individual  statements  of  produoen. 
1917  cosu  are  chiefly  fh>m  general  reports  on  the  industry  or  statements  made  at  the  Tariff  Commission 
*«nl«raice. 
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of  all  the  quicksilver  produced  in  the  United  States  during  this  periud 
was  between  $70  and  $75  per  flask. 

^The  estimated  average  cost  of  producing  a  flask  of  75  pounds  of 
(juicksilver  in  California  was  $50  for  a  period  of  five  yeare  preceding 
the  war.  The  price  of  metal  was  only  a  little  over  $35  during  this 
period. 

Cost  figures  for  the  New  Idria  mine,  the  largest  quicksilver  pro- 
ducer in  the  United  States,  producing  approximately  one-third  of 
the  total  domestic  output,  were  presented  to  the  Tariff  Commission 
at  the  conference  in  San  Francisco  in  1918.  The  following  summary 
indicates  the  increase  in  cost  after  the  beginning  of  the  war." 

New  Idria  Quirksitrcr  Mining  Co. — Comparative  costs.  IfUi  and  /P/7. 


Year. 


1914. 
I'Jir. 


Tons 


FlaskJi 


treated,  produced. 


A2,.'S7S  I        6,.V>0 
12.).44-')j      11,000 


Pounds.* 


7.8 
6.58 


Cost 
per  tlaak. 


Co«t 
per  ton 
of  ure. 


I 


iTii.w ; 

ft<<.6A 


S-V44 

i.:o 


Price 
recwvorl 
pcriUyk. 


S41.Q0 
K2  70 


>  Per  ton  of  ore  treated. 

Labor  is  said  to  amount  to  about  43  per  cent  of  the  total  cost  of 
production  at  New  Idria.  At  the  Sulphur  Bank  mine,  a  largo  h^w- 
grade  steam-shovel  operation,  the  labor  cost  constituted  a  smaller 
percentage  of  the  total.     At  smaller  mines  it  is  greater. 

Tlie  chief  item  of  cost  in  the  production  of  (quicksilver  Ls  the  mining 
of  the  ore.  Mining  costs  have  usually  been  at  least  three  timt^  the 
reduction  costs.  At  present  the  ratio  is  probably  a  little  higher  and 
likely  to  increase.  Reduction  costs  have  been  ke])t  down  by  increased 
efficiency.  The  average  cost  per  ton  of  ore  treated  in  a  Scott  furnace 
(1918)  wiis  between  70  and  80  cents.  Fuel  requirements  as  low  as  0.03 1 
cord  of  wood  per  ton  of  ore  have  been  reported  for  a  Scott  furnace.  l)ut 
it  is  doubtful  if  so  small  a  consumption  is  general.  Rotary  kilns, 
recently  tested  at  New  Idria,  have  shown  a  somewhat  better  fuel 
economy  than  the  Scott  furnace.  The  lower  first  cost  and  generally 
<heaper  operation  may  result  in  a  slight  decrease  in  reduction  costs, 
but  the  great  need  is  for  a  lowering  of  the  mining  costs,  if  the  cost 
per  flask  is  to  be  reduced.  It  Is  doubtful  if  this  is  p«>s.sible.  as 
American  mining  is  already  efTicient  and  as  cheap  as  possible  under 
high  labor  and  material  cost. 

A  factor  that  keeps  up  the  mining  cost  is  the  pockety  nature  of 
many  of  the  deposits,  requiring  continual  prospecting  and  the  driving 
of  many  **dead'*  drifts  through  barren  ground  to  connect  kidneys  of 
ore.  At  one  mine  (Guadalupe,  California),  at  least,  prospecting 
accounts  for  about  75  per  cent  of  the  underground  cost. 

>  Per  ton  of  ore  treated. 


TABIFF  INFORMATION  SURVEYS. 


27 


Costa  fell  a  little  during  1919.  But  the  decrease  was  comparatively 
dight,  and  was  offset  to  a  degree  by  the  necessity  of  further  explor- 
ation and  development  which  were  neglected  during  the  war  period 
irhen  every  effort  was  concentrated  upon  maximum  output.  De- 
pleted reserves  resulting  from  this  neglect  of  development  are  also 
a  factor,  as  the  richer  blocks  of  exposed  ore  were  treated  during  the 
war  in  order  to  get  the  full  benefit  of  the  peak  prices. 

TARIFF  HISTORY. 

A  duty  of  10  per  cent  ad  valorem  was  placed  on  quicksilver  in  1883. 
In  1894  the  duty  was  increased  to  7  cents  a  pound  ($5.25  a  flask), 
and  this  flat  rate  was  continued  in  the  acts  of  1897  and  1909.  In 
1913  the  duty  was  put  back  to  10  per  cent  ad  valorem.  At  the 
average  prices  for  the  year  1913  ($39.54  a  flask)  the  change  resulted 
in  a  reduction  of  duty  amounting  to  $1.30  a  flask,  or,  based  on 
actual  import  statistics  and  valuation,  from  15  per  cent  ad  valorem  to 
10  per  cent. 

In  the  same  act  the  duty  on  vermilion  reds  containing  quicksilver 
and  on  mercurial  preparations  was  fixed  at  15  per  cent  ad  valorem. 

Ratea  of  duty. 


Idol— 


graph. 


li&. 


1$90. 


l^. 


l^. 


\W. 


m. 


311 
649 
207 

403 

ITOi 


180 
483 

lao 

500 
ISO 

404 


Tariff  classification  or  deacription. 


i^uicksUver , 

(QalcksUver  flasks  or  bottles  of  American  production  not  specifically 
exempted  when  returned.) 

Qoicksflver , 

The  flasks,  bottles,  or  other  vessels  iu  which  quicksilver  is  im- 
ported shall  be  subject  to  the  same  rate  of  duty  as  they  would  be 
subjected  to  if  imported  empty. 

«  <»  *  quicksilver  flasks  or  bottles,  of  either  domestic  or  foreign 
iwannfanture,  which  shall  have  been  actually  exported  from  the 
United  States   •  ♦   •. 

Quicksilver , 

*  *  *  quicksilver  flasks  or  bottles,  of  either  domestic  or  forcim 
manufacture,  wliich  shall  have  been  actually  exported  from  the 
United  Btates    ♦    •    ♦. 

Quicksilver , 

The  tla>ks,  bottles,  or  other  vessels  in  which  quicksilver  Is  im- 
ported shall  be  subject  to  the  same  rate  of  duty  as  they  would  be 
subjected  to  if  imported  emuty. 

♦  ♦  ♦  quicksilver  flasks  or  bottles,  of  either  domestic  or  forel^ 
manufacture,  wtiich  shall  have  boon  actually  exported  from  the 
United  States   ♦   ♦   *. 

Quicksilver , 

The  flasks,  bottles,  or  other  vessels  in  which  quicksilver  is  im- 
ported shall  be  subject  to  the  same  rate  of  duty  as  they  would  be 
subjected  to  if  imported  empty. 

m  *  *  quicksilver  flasks  or  bottles,  *  *  *  of  either  domestic  or 
foreign  manufiicture,  which  shall  have  been  actually  exported  from 
the  United  States   *   *   *. 

Quicksilver ." 

The  flasks,  bottles,  or  other  vessels  in  which  quicksilver  is  im- 
ported shall  be  subject  to  the  same  rate  of  duty  as  they  would  be 
subjected  to  if  imported  empty. 

•  ♦  *  quicksilver  flasks  or  bottles,  •  •  •.  of  either  dome.^tic 
or  foreign  manufacture,  *  *  *  which  shall  have  been  actually 
exported  ft-om  the  United  States   *   *   • 


Rates  of  duty. 

specific  and  ad 

valorem. 


10  per  cent  ad 
valorem. 


10    cents    per 
pound. 


Free. 


7    cents     per 

pound. 
Free. 


7     cents    per 
pound. 


Free. 


7     cents    pff 
pound. 

Free. 

10  per  cent  ad 
valorem. 


Free. 
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lOBEIOK  DUTIBB. 

Quicksilver  is  admitted  free  of  duty  in  Great  Britain,  France,  No 
way,  Sweden,  Denmark,  Austria-Himgary,  and  Japan. 

Canadian  imports  are  dutiable  at  7i  per  cent  (British  preferenti 
tariff  5  per  cent).  A  duty  of  only  seven-eighths  cent  per  pound 
levied  on  imports  of  quicksilver  into  Italy.  It  is  not  specially  pr< 
vided  for  in  Spain  and  so  comes  under  the  blanket  clause  for  metal 
providing  a  duty  of  seven-eighths  cent  per  pound.  China  levies  a 
export  duty  of  2  Hw.  taels  per  100  catties  or  approximately  li  cen^ 
per  pound. 

coMPETrrr^E  coNnmoNS. 

The  cost  of  producing  quicksilver  in  the  United  States  in  1918  i 
reported  to  have  averaged  between  $70  and  $75  a  flask.  Under  pre 
war  conditions  the  cost  at  Almaden,  Spain,  was  $15  a  flask;  in  191 
it  was  $33  a  flask;  and  the  entire  output  is  contracted  to  the  Roths 
childs  until  1922  at  a  minimum  fixed  price  of  £7  a  flask.  On  expira 
tion  of  the  contract  Spain  will  market  the  metal. 

The  difference  in  cost  is  ascribable  directly  to  the  great  difference 
in  the  grade  and  extent  of  the  ore  deposits.  Metallurgical  and  mining 
methods  in  the  United  States  are  highly  efficient.  This  is  also  tru< 
of  Austria  and  Italy,  but  not  of  Spain.  Nevertheless,  Spain  can  pro^ 
duce  the  metal  at  costs  much  lower  than  those  even  of  the  othoi 
European  countries,  and  when  modern  equipment  is  installed  the 
difference  in  cost  will  be  still  greater.  The  quicksilver  deposits  of 
California  are  small  compared  with  those  of  European  coim tries. 
The  average  ore  mined  in  the  United  States  contains  only  10  pounds 
of  mercury  to  each  ton  of  ore  treated  (i.  e.,  a  metal  content  of  only  0.5 
per  cent).  The  average  ore  mined  at  Almaden,  Spain,  yielded  over 
7  per  cent  (1917),  in  Italy  0.9  per  cent,  and  in  Austria  0,65  per  cent. 

In  the  world  market  American  producers  are  at  a  distinct  disad- 
vantage. No  anticipated  metallurgical  advances  can  offset  the  mar- 
ket handicap  of  their  low-grade  ore  bodies.  Even  assuming  that,  by 
careful  management  and  technical  superiority,  the  American  miner 
cuts  down  his  costs  per  ton,  in  the  face  of  higher  wage  costs,  to  a 
figure  lower  than  the  European,  the  handicaj)  of  a  possible  recovery 
of  only  5  to  10  pounds  of  metal  a  ton  as  against  16  to  220  pounds 
from  the  same  amount  of  foreign  ore  is  a  heavy  one. 

The  decrease  in  grade  of  American  ore  has  resulted  in  a  steady 
reduction  in  the  output  of  metal  per  furnace.  To  offset  this  reduc- 
tion some  new  furnaces  have  been  built;  at  other  properties  wet 
concentration  has  permitted  the  treatment  of  more  ore,  as  the  higher 
grade  concentrated  product  permits  a  larger  yield  of  metal  per  fur 
nace.    Doubt  as  to  the  stability  of  adequate  prices  has  held  bads  the 
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•  estment  of  the  capital  necessary  to  build  mucli  additional  por- 
manent  equipment  even  during  the  period  of  high  war  prices. 

In  1914  most  American  producers  were  losing  money.  After  tho 
>;atbreak  of  the  war  most  of  them  made  money.  Prices  two  or  three 
rimes  those  existing  before  the  war  prevailed.  The  American  in- 
'kstry  had,  temporarily,  practical  immunity  from  foroipi  compcti- 
QOQ.  Imports  continued  in  substantial  amount,  but  the  metal 
hrought  in  was  supplementary  to  the  domestic  supply. 

Small  advances  have  been  made  in  American  metallurgy,  which  is 
probably  more  efficient  than  that  of  any  of  the  other  producing 
country.  Both  Italy  and  Austria  have  had  efficient  reduction 
methods.  A  new  furnace  was  installed  in  Austria  in  1914  that  has  a 
capacity  of  140  tons  a  day.  This  is  twice  as  great  as  any  previous 
fore^  furnace  and  should  still  fiurther  increase  the  efficiency  of  the 
operation  and  reduce  its  cost.  Reduction  methods  in  Spain  have 
been  costly  and  inefficient,  but  the  high  metal  content  of  the  ore 
counteracted  the  most  wasteful  methods,  and  although  the  cost  per 
ton  of  ore  treated  is  normally  seven  times  that  in  Austria,  the  cost 
per  flask  is  much  less. 

The  rise  in  cost  of  production  in  the  United  States  did  not  keep 
pace  with  the  price  increase.  It  is  not  possible  to  estimate  the  in- 
•Teased  cost  in  foreign  countries  during  the  war,  but  it  is  doubtful 
if  the  increase  was  as  great  in  any  country  as  in  the  United  States. 
The  following  estimates  of  mercury  content  in  foreign  and  domestic 
ores  are  from  statements  made  at  the  Tariff  Commission  conference 
in  San  Francisco  in  1918: 

Country:  .  Ondeororo(aTenge).ii 

Spain 11  per  cent,  or  220  pounds  a  ton. 

Austria 1.1  per  cent,  or  22  pounds  a  ton. 

Italy 1.0  per  cent,  or  20  pounds  a  ton. 

United  States 0.40  per  cent,  or  8  poiinds  a  ton. 

Early  war  production  costs  apparently  compared  approximately 
as  follows:  Spain,  per  flask,  $10  to  $25;  Austria,  $15  to  $28;  Italy, 
S28  to  $35;  United  States,  $60  to  $70. 

Although  the  domestic  quicksilver  business  prospered  in  the  war 
market,  its  successful  conduct  under  normal  market  conditions  is 
problematical.  High  prices  have  continued  since  the  signing  of 
the  armistice,  and  the  costs  of  production  in  the  European  countries 
have  undoubtedly  risen  above  the  prewar  levels.  But  it  is  unlikely 
that  they  have  at  any  time  approached  the  American  costs.  There 
b  every  reason  to  believe  that  the  Spanish  mines  can  furnish  the 
quicksilver  requirements  of  the  whole  world  for  many  years  at  a 
price  only  slightly  above  the  minimum  at  which  the  output  was 

"  It  viu  be  noted  tbat  these  peroentagos  are  slightly  different  from  the  later  estimates  of  the  Oeologlcal 
^vrey,  osed  elsewhere  in  this  report 
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contracted  to  the  Rothschilds  ($34  per  flask).  This  corresponds  to 
price  of  less  than  $40  in  the  New  York  market,  including  the  ex:i3tiij 
duty  of  10  per  cent  ad  valorem.  Before  the  war  the  great  miTie  i 
Almaden  worked  only  about  six  months  each  year.  The  Aiistrifi 
mines  also  could  supply  the  world's  requirements.  Costs  { 
Austria  are  more  difficult  to  forecast,  but  it  is  safe  to  assume  thij 
the  Austrian  deposits  will  be  able  to  compete  with  the  Spaxiii^ 
output  at  the  above  price. 

At  a  conference  of  producers,  consimiers,  importers  and  exporte] 
of  quicksilver,  held  by  the  United  States  Tariff  Commission  in  Sal 
FranciscO;  on  June  26,  1918,  the  dominant  note  was  the  empliasj 
laid  by  producers  on  the  need  for  price  stability  in  the  quicksiiv^ 
industry.  It  was  the  practically  unanimous  opinion  of  producers  si 
the  conference  that  if  domestic  deposits  are  to  continue  to  meet  i 
substantial  proportion  of  the  home  demand,  a  stable  price  must  bi 
assured  and  the  price  must  be  a  high  one,  i.  e.,  about  $100  a  flas] 
under  war-time  costs  of  production. 
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PREFACE. 


This  is  one  of  a  series  of  tariff  information  surveys  prepared  hj  the 
Vnit^d  States  Tariff  Commission*  and  transmitted  to  the  Committee 
on  Ways  and  Means.  The  series  covers  all  of  the  articles  and  com- 
modities provided  for  in  the  tariff  act  of  October  3,  1913,  and  others 
not  specifically  provided  for.  It  is  arranged  in  the  numerical  order 
of  paragraphs  of  that  act. 

In  some  cases  two  or  more  paragraphs  have  been  combined  in  one 
pamphlet.  In  doing  this,  industrial  relationship  of  the  articles  has 
been  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  under  a  preceding  paragraph  of  the  tariff  act, 
reference  is  made  to  this  fact  at  the  point  where  the  para^aph 
appears  in  numerical  order.  Where  one  grade  of  an  article  is  dutiable 
and  another  grade  of  the  same  article  is  on  the  free  list,  the  article 
is  discussed  under  the  dutiable  paragraph,  which  appears  first  in 
numerical  order  in  the  tariff  act.  In  certain  instances  articles  of 
close  industrial  relationship  and  which  occur  in  separate  paragraphs 
of  the  tariff  act  have  been  combined  under  one  paragraph  for  con- 
Tenience  of  discussion.  Reference  is  made  to  this  fact  at  the  point 
where  the  commodities  would  naturally  occur  in  numerical  ord!er. 

The  first  pamphlet  in  the  series  is  an  '' Introduction  and  Index," 
which  contains: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
act  of  1913,  showing  the  paragraph  of  the  act  in  which  the  article  is 
provided  for  and,  if  discussed  under  a  different  paragraph,  the  number 
of  such  paragraph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs 
and  articles  included  in  each  pamphlet. 

Thus  by  use  of  this  *' Introduction  and  Index,"  the  exact  location 
of  the  discussion  relating  to  a  given  article  or  commodity  can  be 
ascertained. 

In  the  preparation  of  this  report  the  Tariff  Commission  had  the 
services  of  Henry  J.  Bierman,  of  the  Metals  Division  of  the  Com- 
mission's staff,  and  of  others. 
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WATCHES  AND  CLOCKS  AND  PARTS  THEREOF. 


SUMMARY. 


There  were  119  establishments,  employing  23,328  wage  earners, 
manufacturing  watches  and  clocks  ana  parts  thereof  in  the  United 
States  in  1914.  The  total  capital  invested  amounted  to  $62,470,000, 
and  the  value  of  the  product  was  $35,177,431. 

The  domestic  consumption  of  watches  and  parts  of  watches  was 
approxiinately$l,200,000larcer than  the  domestic  production,  whereas 
the  domestic  production  of  clocks  exceeded  the  consumption  by 
about  $600,000  in  1914. 

Between  5  and  7  per  cent  of  the  American  production  of  watches 
is  exported,  being  sent  to  practically  all  the  important  foreign  coun- 
tries, but  chiefly  to  the  United  Kingdom  and  Canada.  These  two 
countries  also  take  about  one-half  of  the  total  exports  of  clocks, 
which  amount  to  between  10  and  14  percent  of  domestic  production. 

la  the  manufacture  of  American  watch  movements,  it  is  said,  90  per 
cent  of  the  total  cost  is  labor  cost.  The  United  States  makes  more  ex- 
tended use  of  machinery  in  the  manufacture  of  watches  and  clocks  than 
does  any  other  coimtry.  Nickel  and  jewels  are  the  only  raw  materiaJs 
imported.  Nickel  is  received  mostly  from  Canada  m  the  form  of 
matte,  which  is  refined  in  this  country.  The  United  States  is  almost 
entirely  dependent  upon  foreign  countries  for  its  supply  of  jewels; 
^hese  have  oeen  obtamed  in  Switzerland,  Germany,  ana  Italy. 

The  chief  watch-producing  centers  of  the  United  States  are  in 
Massachusetts  and  Illinois,  and  the  chief  clock-producing  centers  in 
Connecticut  and  New  York. 

Statistics  of  American  watch  manufacture,  while  showing  an 
upward  trend,  indicate  an  unsteady  and  somewhat  undecided  course 
for  the  industry.  The  growth  of  the  clock  industry  has  been  more 
steady,  developing  more  in  size  than  in  number  of  establishments. 

Switzerland,  the  largest  producer  of  watches  in  Europe,  is  the  keen- 
est competitor  of  the  United  States  in  both  the  domestic  and  foreign 
markets.  In  1917  Switzerland's  sales  of  watches  to  foreign  coun- 
trif^  were  approximately  23  times  larger  than  those  of  the  United 
Stutes;  its  sales  of  complete  watches  and  movements  to  this  country 
bave  been  increasing  in  amount  steadily.  Total  imports  from  Switzer- 
land trebled  in  value  since  1916  (1916  to  1919),  and  statistics  of  that 
^o)intry  show  that  the  amount  of  exports  to  the  United  States  have 
^f  late  years  been  larger  than  to  any  other  country.  Most  of  tlie 
watches  inaported  from  the  United  Kingdom  are  of  Swiss  origin. 

Tnere  were,' in  1919,  some  6,000  establishments  making  watches 
|n  Switzerland,  and  the  large  and  continued  import  of  Swiss  watches 
is  said  by  domestic  producers  to  be  brought  about  mainly  by  the 
activity  of  Swiss  manufacturers^  representatives  in  the  United  States, 
^Ho  not  only  carry  a  great  variety  of  styles  and  sizes,  but  can  make 

6318^— 21—0-26 2  9 
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prompt  deliveries,  and  it  i^said,  can  meet  any  prices  made  bvAmei 
can  manufacturers  on  domestic  watches.  Furthermore,  the  trac 
tional  reputation  of  the  Swiss  watch  is  a  factor  of  no  little  importan- 
in  the  domestic  market.  The  average  American  consumer  purehas 
the  foreign  watcli  as  readily  as  one  of  domestic  make. 

Before  the  war  clocks  were  received  chiefly  from  GermanVi  ar 
since  the  war  mainly  from  France,  Switzerland,  and  the  Unit* 
Kingdom. 

Watcha,  docks,  and  parti  of- — Summary  table. 
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GENERAL  INFORMATION. 

Tariff  Paragraph,  Act  of  1913. 

Par.  161.  Watch  movements  whether  imported  in  cases  or  noi 
watchca^es  and  parts  of  watches,  chronometers  (box  or  ship)  aii< 
parts  thereof,  lever  clock  movements  having  jewels  in  the  escapemejn 
and  clocks  containing  such  movements,  all  other  clocks  and  part 
thereof  not  otherwise  provided  for  in  this  section,  whether  separatol; 
packed  or  otherwise,  not  composed  wholly  or  in  chief  value  of  chine 
porcelain,  parian,  bisque,  or  earthenware,  30  per  cent  ad  valorem 
all  jewels  for  use  in  the  manufacture  of  watches,  clocks,  or  meters,  1» 
per  cent  ad  valorem;  time  detectors,  15  per  cent  ad  valorem;  en  am 
eled  dials  and  dial  plates  for  watches  or  other  instruments,  30  pe 
cent  ad  valorem:  Provided,  That  all  watch  and  clock  dials,  whetne 
attached  to  movements  or  not,  shall  have  indeliblv  painted  or  printe< 
thereon  the  name  of  the  country  of  origin,  and  that  all  watch  move 
ments  and  plates,  lever  clock  movements  with  jewels  in  the  escape 
meat,  whether  imported  assembled  or  knocked  down  for  reassembling 
and  cases  of  foreign  manufacture  shall  have  the  name  of  the  manii- 
factiu*er  and  country  of  manufacture  cut,  engraved,  or  die  sunk  con- 
spicuously and  indelibly  on  the  plate  of  the  movement  and  the  insid<- 
01  the  case,  respectively,  and  tne  movements  and  plates  shall  als<i 
have  marked  thereon  by  one  of  the  methods  indicated  the  number  ol 
jewels  and  adjustments,  said  numbers  to  be  expressed  either  in  >vordH 
or  in  Arabic  numerals;  and  if  the  movement  is  not  adjusted,  the  w^onl 
'* unadjusted"  shall  be  marked  thereon  by  one  of  the  methods  indi- 
cated;  and  none  of  the  aforesaid  articles  shall  be  delivered  to  the 
importer  unless  marked  in  exact  conformity  to  this  direction. 

Description. 

Clock. — ^A  mechanical  instrument  for  measuring  and  indicating  the 
time  of  day,  usually  by  a  mechanism  consisting  of  two  distinct  por- 
tions: First,  a  train  or  succession  of  toothed  wheels  for  transmission 
to  a  definite  point  of  a  motive  force,  produced  by  a  weight  or  spring 
or  the  action  of  an  electric  current  on  an  electromagnet  or  system  of 
ihagnets;  and,  second,  an  escapement  to  regulate  the  expenditure  of 
this  motive  force  ^^ith  uniformity  and  requisite  slowness. 

Watch. — ^A  small  portable  timepiece  or  timekeeper  that  may  be 
worn  on  the  person,  operated  by  power  stored  in  a  coiled  spring,"  and 
capable  of  keeping  time  when  held  in  anv  po^^ition.  The  escape 
pivots  and  the  fourth-wheel  pivots  of  watches  usually  run  in  holes 
made  of  jewel  to  diminish  the  wear  and  friction.  The  watch  is  then 
said  to  have  four  pairs  of  holes  jeweled  or  to  be  jeweled  in  eight  holes. 
In  addition  the  acting  parts  of  the  pallets  and  the  impulse  pin  of  the 
escapement  are  always  hard  stones.  Sometimes  all  of  the  holes  are 
jeweled.  In  the  best  class  of  work  sapphires  or  rubies  are  used,  and 
in  the  commonest  grades  garnet  is  used. 

Chronometer.—  Specifically,  a  timekeeper  of  great  accuracy  designed 
to  be  used  for  determining  the  longitude  at  sea,  or  for  other  purposes 
where  a  very  exact  measurement  of  time  is  required.  The  marine 
chronometer  differs  from  the  ordinary  watch  in  the  principle  of  its 
escapement,  which  is  so  constructed  that  the  balance  is  free  from  the 
wheels  during  the  greater  part  of  its  vibration,  and  also  in  being  fitted 
with  a  compensation  adjustment,  calculated  to  prevent  the  expansion 
and  contraction  of  the  metal  by  the  action  of  heat  and  cold  from 
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affecting  its  movements.  The  balance  spring  of  the  chronometer  is 
helicoidal,  that  of  the  watch  spiral.  The  pocket  chronometer  does 
not  diflFer  in  appearance  from  a  watch,  except  it  is  somewhat  larger. 

Time  detector. — ^A  watch  or  clock  used  as  a  check  upon  a  watchman 
and  arranged  to  indicate  any  neglect  or  failure  in  making  his  rounds. 
The  watch  is  carried  by  the  man,  who  has  access  at  certain  points  on 
his  rounds  to  keys  which  can  be  inserted  to  mark  an  inclosed  dial  slip. 
The  clock  is  stationary  at  some  point  which  the  watchman  must  pass, 
and  he  is  required  at  each  passage  to  press  a  button  or  peg  which 
makes  some  recording  mark. 

A  detailed  description  of  the  various  parts  of  a  watch  may  be 
'oasulted  by  reference  to  proper  file  at  the  office  of  the  U.  S.  Tariff 
Commission. 

Domestic  Production. 

Size  of  the  industry. — In  1914  there  were  119  establishments  in  the 
United  States  engaged  in  the  manufacture  of  watches  and  clocks  and 
parts  thereof;  the  wage  earners  numbered  23,328  and  the  value  of 
the  finished  product  was  $34,153,000.  Of  this  production,  watches 
and  watch  materials  were  valued  at  $22,330,000  and  clocks  and  clock 
materials  at  $11,823,000.  The  maximum  capacity  of  American 
*atch  manufactures  is  estimated  by  a  producer  at  10,000  per  day, 
"»f  all  kinds. 

Raw  materiaJs. — The  value  of  raw  materials  entering  into  the 
manufacture  of  complete  watches  is  small  compared  to  the  total 
cost  of  the  watch,  the  value  depending  largely  upon  the  grade  of  the 
vatch.  According  to  the  1914  report  of  the  United  States  Bureau 
of  the  Census  the  value  added  by  manufacture  amounted  to  81.30 
per  cent  in  the  case  of  watches  and  57.43  per  cent  in  the  case  of 
clocks  of  the  total  value  of  the  products. 

The  modem  method  of  manuiacturing  watch  and  clock  movements 
requires  the  use  of  gold,  nickel,  brass,  steel,  and  jewels  of  sapphire, 
niby,  and  garnet.  In  watch  cases  are  used  gold,  silver,  nickel, 
brass,  and  gun  metal,  besides  various  alloys  known  under  the  trade 
names  of  suveroid,  nickel  silver,  and  the  like.  Materials  used  largely 
in  making  clock  cases  are  wood,  metal,  china,  porcelain,  parian, 
liisque,  marble,  earthenware,  stoneware,  and  crockery  ware. 

Vhirf  sources  of  materials. — The  domestic  supply  of  raw  materials 
is  deficient  only  in  nickel  and  jewels,  of  which  foreign  supplies  have 
been  secured  without  much  difficulty.  Nickel,  under  the  act  of 
1913,  is  imported  free  of  duty,  chiefly  from  Canada  in  the  form  of 
matte,  and  refined  in  this  country.  Jewels  have  been  obtained 
chiefly  in  Switzerland  and  Germany,  and  in  recent  years  also  from 
Ualy.»  Jewels  carry  a  duty  of  10  per  cent  ad  valorem,  and  practi- 
cally all  used  in  this  coimtry  are  imported. 

Most  manufacturers  of  watches  import  their  hairsprings,  some 
import  their  balance  wheels.  Many  manufacturers,  especially  of 
the  lower  grades  of  watches,  import  their  dials.  Before  the  European 
^ar  all  watch  crystals  used  in  the  manufacture  of  watches  in  the 
Inited  States  were  imported.  The  manufacture  of  watchcases  is 
uow  conducted  by  all  manufacturers  of  the  better  grade  watches  as 
*  separate  industry.  The  movements  are  made  to  standard  sizes 
^d  qualities  and  then  sold  at  wholesale  to  jobbers  and  also  to  watch- 

'  Tiilff  HMrinsB,  H.  Doo.  Na  1447,  p.  1832,  and  letter  from  miinnfuctiircr. 


14  TARIFF  INFORMATION  SURVEYS. 

case  manufacturers.     On  all  these  articles  the  1913  act  requires  th 
payment  of  an  import  duty  of  30  per  cent. 

Equipment. — The  modem  American  watch  factory  is  equippe 
with  automatic  and  semiautomatic  machinery  developed  to  a  hi^ 
degree  of  efficiency  for  doing  work  of  the  finest  and  most  exactin 
character.  The  United  States  has.for  years  been  the  leading  countr 
in  the  invention  and  use  of  machinery  for  clock  and  watch  makinc 

Methods  of  production, — The  various  parts  of  the  American  w^atc 
movement  have  been  standardized;  they  are  made  mostly  b; 
automatic  or  semiautomatic  machinery  with  perfect  uniformit3; 
and  will  fit  any  case  of  standard  size.  In  many  instances  only  th 
finishing  requu'es  skilled  labor.  In  foreim  countries  machincr 
has  never  been  used  to  so  great  an  extent.  In  Switzerland,  the  chic 
competing  country,  much  of  the  work  is  still  done  by  hand  in  privat 
homes  by  men,  women,  and  children;  the  various  parts  of  the  move 
ment  and  case  being  made  for  the  particular  watch,  and  if  repai 
parts  are  wanted  they  must  be  specially  made.  The  increasing  us< 
of  machinery  in  Switzerland,  however,  is  gradually  eliminating  tin 
industry  in  homes. 

Organization. — There  has  never  been  a  combination  of  a  monopo 
listic  character  in  watch  and  clock  manufacture  in  the  United  States 
In  1914  establishments  engaged  primarily  in  the  manufacture  oJ 
watches,  clocks,  watchcases,  and  parts  of  watches  and  clocks  num- 
bered 119.  Of  these  15  were  engaged  primarily  in  the  manufacture 
of  watches,  48  in  clocks,  31  in  watchcases,  and  25  in  making  parts  ol 
watches  and  clocks. 

The  total  capital  invested  in  the  manufacture  of  watches  and 
clocks  in  1914  amounted  to  $62,469,496,  and  was  apportioned  as 
follows:  Watches,  $36,388,700;  clocks,  $13,564,482;  watch  cases, 
$11,220,024:  and  parts,  $1,296,290.  (Abstract  of  the  1914  U.  S. 
Census.) 

Geographic  disirlhution. — Watch  and  clock  establishments  in  1914 
were  located  in  14  States,  chief  among  which  were  Connecticut, 
Massachusetts,  New  York,  and  Illinois,  these  four  States  having 
over  60  per  cent  of  the  total  number  of  establishments. 

The  principal  watch-producing  centers  are  located  in  Massachu- 
setts and  Illinois. 

Over  70  per  cent  of  the  domestic  clocks  made  in  1914  were  pro- 
duced in  the  States  of  Connecticut  and  New  York;  also,  the  ver}' 
cheap  domestic  watches  *  on  the  American  market  are  made  in  these 
States. 

History. — Attempts  made  in  the  United  States,  as  early  as  1809, 
to  make  watches  by  hand  failed  because  the  price  of  labor  was  too 
high  and  the  laborers  inexperienced.^  The  manufacture  of  watches 
by  machinery  was  first  introduced  in  the  United  States  in  1849,  and 
the  first  machine-made  watch  was  turned  out  in  1853  at  Roxburj, 
Mass.  Subsequently  the  works  were  removed  to  Waltham,  Mass., 
where  in  1859  the  company  was  reorganized  under  the  name  of  the 
American  Watch  (^o.,  and  is  still  in  existence  as  the  Waltham  Watch 
Co.  In  1867  the  Elgin  watches  were  put  upon  the  market  by  the 
National  Watch  Co.,  of  Elgin,  111.,  which  nad  been  organized  in 
1864.  These  companies  were  soon  followed  by  others  in  Pennsyl- 
vania,  Ohio,   New   York,   New  Jersey,   Connecticut,   Illinois,  and 

>  Although  generally  cnllerl  watches  by  the  trade,  they  have  no  Jewels  In  the  bearings,  and  In  a  strict 
sense  are  not  watches  but  po^^ket  clocks. 
»  Tariff  Hearings,  H.  Doc.  No.  1447,  p.  1840. 


XAKIFT  INFOBMATION  SURVEYS.  15 

Indiana.  Later  a  branch  of  the  watchmaking  industry  developed 
which  was  devoted  exclusively  to  the  production  of  low-priced 
^at<*hes.  The  pioneer  among  the  low-priced  watches  was  the 
Waterbury,  patented  by  D.  A.  Bucke  in  1878.  Within  recent  years 
i'jme  of  the  clock  companies  have  be^im  making  low-priced  watches 
aj5  a  joint  product  connected  with  clock  manufacture^  and  certain 
parts,  such  as  watch  cases,  dials,  hands,  and  crystals  are  being  made 
idr^ely  in  separate  establishments. 

American  manufacturers  introduced  the  system  of  cutting  out 
the  parts  from  sheet  brass  with  a  die,  instead  of  casting  them — a 
method  which  at  once  secured  greater  accuracy  as  well  as  cheapness 
m  production.  The  adoption  of  the  die  and  of  other  forms  of  auto- 
matic machinery  in  the  manufacture  of  clocks  has  now  been  carried 
to  such  an  extent  that  nothing  is  left  for  the  skilled  hand  laborer 
hut  the  collection  of  parts.  The  invention  of  a  reliable,  cheap, 
>ieel  spring,  which  could  be  placed  in  the  least  expensive  clocks,  is 
due  to  American  enterprise,  and  its  introduction  has  revolutionized 
tae  clock-making  industry.* 

In  1849  there  were  in  the  United  States  23  clock  establishments, 
employing  800  wage  earners.  The  number  of  establishments  in- 
creased by  only  4  during  the  following  40  years — ^nimibering  27  in 
l^s9.  The  number  of  wage  earners,  however,  had  increased  to  3,491.* 
By  1914  the  number  of  establishments  had  increased  to  48  and  the 
^^age  earners  to  6,754.®  In  1849  the  wage  earners  per  establishment 
averaged  35;  in  1889,  129;  and  in  1894,  141;  which  indicates  nioie 
of  a  growth  in  size  than  in  number  of  establishments. 

Domestic  exports, — American  watches  and  clocks  are  sold  in  practi- 
^allv  all  important  foreign  countries.  In  1918  the  quantitv  sent  to 
ft>rei^n  countries  amounted  to  $6,888,974,  this  amount  being  di- 
vided in  the  proportion  of  two  of  clocks  to  one  of  watches.  The  ex- 
fH)rts  of  clocks  have  generally  exceeded  in  value  the  exports  of  watches; 
the  average  annutu  excess  during  the  10-year  period  1909-1918 
amounting  to  $283,194,  and  in  1920  to  82,577,000. 

Most  of  the  American  watches  exported  during  the  past  decade 
liave  gone  to  the  United  Kingdom  and  Canada;  the  shipments  to 
theae  two  countries  amounting  to  64  per  cent  of  the  total  value  to  aU 
countries  in  1909,  and  to  somewhat  over  90  per  cent  in  1916.  These 
tw(j  countries  are  also  our  best  customers  lor  clocks,  having  taken 
>^ince  1909  an  annual  average  ranj^ing  from  38  to  60  per  cent  of  the 
total  exports  of  clocks  from  the  United  States. 

Domestic  production  and  consumption. — Watches,  clocks,  watch- 
^'u<i^,  and  watch  and  clock  movements  were  manufactured  in  the 
I  nited  States  in  1914  to  the  amount  of  S34, 152,535,  and  the  domestic 
^oiKumption  amounted  to  approximately  $35,415,000.^ 

Watches  and  parts  of  watches  were  manufactured  in  1914  to  the 
Amount  of  823,207,620,  and  the  domestic  consumption  was  approxi- 
mately $25,000,000.* 

(locks  and  parts  of  clocks  were  manufactured  in  1914  to  the  value 
^''  Sll,969,811,  and  the  consumption  amounted  to  approximately 
^n  .320,000." 

*-«ew  InteniAtional  Encyclopedia,  vol.  b,  p.  476. 

;  I .  tf.  Census  of  Manufactures,  1910,  Vol.  vlll,  p,  466. 

J  AlistiBct  of  the  U.  8.  Census  of  Manufactures,  1914. 

.   ^'  'ni'^stlc  production  plus  Imports  for  consumption,  minus  domestic  exports  includes  also  time  detec- 
'W'.  %onometeni,  jewels,  and  other  parts. 

^  liichiUPs  also  time  detectors,  but  not  chroiiometfrs  and  jewels. 
InHuiles  abw  chronometers,  but  not  time  detectors  ana  jewels. 
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Foreign  Production  and  Trade, 
switzerland. 

PRODUCTION. 

Size  and  importance  of  the  industry, — Switzerland  stands  prj 
eminently  amon^  the  nations  of  the  world  as  a  producer  of  \^atoiic| 
exporting  annutdly  much  larger  quantities  than  all  otJtier  principl 
watcn-producing  countries,  and  only  slightly  less  than  all  the  cou^ 
tries  01  the  world  combined. 

The  manufacture  of  watch  crystals  has  become  of  importance  \ 
recent  years.  The  war  in  Europe  (1914-1918)  greatly  stimiilat^ 
this  trade;  only  after  the  outbreak  of  hostilities  were  crystals  manii 
factured  in  large  quantities  in  Switzerland.  In  1916,  two  factorial 
were  occupied  m  the  production  of  watch  crystals.^® 

The  number  of  people  employed  in  Swiss  watch  factories  and  i! 
the  so-called  ''house  industry*'  m  1915  is  estimated  at  60,000,  but  j 
is  claimed  that  300,000  persons,  or  one-twelfth  of  the  total  popuJatiol 
of  the  Confederation,  are  directly  affected  by  the  indtistry." 

The  industry  may  be  called  national  in  character;  the  Swiss  cai^ 
tonal  governments  exercising  a  paternal  care  in  fostering  the  industrj 
hi  every  way. 

Condition  of  the  indvsim/. — The  industry  is  highlj^  organized,  botl 
in  factory  and  labor.     The  factory  o^\^lers  and  workmen  have   or 
ganizations  for  their  protection,  at  the  head  of  which  is  the  Swis^ 
Chamber  of  Commerce  for  the  watch  industry ,  which  has  branches 
at  the  principal  factory  centers,  Biel,  LaChaux-de  Fonds,  Geneva 
and  Neuchatel.     SpQcial  schools  have  been  established  and  coiirs 
of  study  devoted   exclusively  to    watchmaking    are   given.     Liar^ 
numbers  of  skilled  operatives  and  also  high-grade  technical  men  hav 
been  developed  in  this  manner.     In  order  to  promote  and  assist  the 
watch  industry,  the  cantonal  government  of  Berne  has  encouraged 
the  establishment  of  information  offices  in  the  principal  watchmaking 
centers,  through  which  manufacturers  are  informed  regarding   the 
stocks  of  watches,  materials,  and  parts  available,  and  labor   con- 
ditionb  in  the  industry;  it  has  established  a  permanent  exhibition  of 
articles  in   the  watch  industry;  prepares  statistics  relating  to   the 
watcn  industry;  has  established  a  watch  manufacturers'  association, 
in  order  to  regulate  the  production  of  specialties  and  to  permit  of  the 
discussion  of  technical  and  commercial  questions,  ana  it  has  pro- 
tected the  industiy  by  establishing  protective  tariffs  and  negotiating 
commercial  conventions. 

The  war  in  Europe  (1914-1918)  cost  the  industry  for  the  time  bein^ 
the  loss  of  two  of  its  largest  customers,  Germany  and  Austria,  \\hicfi 
countries  practically  discontinued  their  purchases  on  account  of  their 
diminishing  buying  power;  the  French  market  was  curtailed  in  the  latter 
part  of  1916  by  the  prohibition  of  the  importation  of  gold  watches,  and 
the  trade  with  Russia,  once  very  important,  was  all  but  eliminated 
after  1917  by  revolutionary  conditions  in  that  country.  However, 
the  industry  as  a  whole  suffered  little,  due  to  increased  business  with 
countries  outside  of  Europe.     This  is  evidenced  by  the  volume  of 

»•  Commerce  Reports  No.  30ft,  Dec.  30, 1916, 

"  Report  of  American  consul,  Bcme,  Switzerland,  October,  1916. 
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--«"  Iosb»es  in  near-i»v  Eiirr>nt:':iU  rnnnvoi^^  ^Jv^^^tu  \»  lU  \^  *.  av,v 
:-yiiiced  by  increased  "^aies  :o  mui'v  it^iiuu  ^'Ui^Kiv -av.  iU  w>.\.».v* 
'  foreign  tratle  w-as  Weil -ju^taiiievi  -111  I  li  ^m.'  .uu»  ^'ix^v'.u..  u*.\  • 
r-rncaons  of  beilifijereci:  --inintnt*-  '>ei*juiu*  1c.vn  {*m»i«*<kc,  |kuv  wv^,  U 
'.-nniuitin^  their  markets  from  ooiisiiuemuon. 

Tile  taitoation  was  furtliennure  iiuluoiu'vu  i>>  il\o  uu.unom-»1v  i»i'v^ 
'A  exchange  for  Swiss  monev  and  the  UiUui^  vij  <>[  liio  Uu^v'  vli  lua  i.l, 
■■>ate«i  chiefly  by  the  war.  Lor  cheap  \%aIcuv'«^  v05v)KV4a!i\  ;ouiUuu  >  •» 
«"rj?t  watcihes).  with  the  result  tiiat  exporis  tcU  nou/l.*,  iOvi,v)os>  lu 
.•In  to  13,500,000  in  1917.  and  to    10.UK),0U\)  lu   hii  \. 

The  decrease  in  the  19 LS  exports^  wac^  vluo  lu  paii,  uI>ao,  [o  Icnij  n 
■wholesale  ptirchasers  holding  ba<.'k  thoir  oi\icii^  vl>u  u»j;  lUo  luii  ^^um  u  i 
f  the  year  in  anticipatiou  of  reduced  piuts.*.  Ovviii;^;  u»  iln.  lu.  i. 
-'irmous  stocks  accumulateil  and  the  SN^irei  rK-4iu)H')  ui  \\ui  U 
^lanufacturers  was  compelled  to  ctdl  the  uUtMiUiHt  oi  Onv  iwi  .1  lau 
iJi^titution  to  the  critical  situation,  'rhin  oiluiul  m.iiiuin.ii  m,  lu 
':^Hi  for  the  benefit  of  mauufactiuvrH  iu  Ssvit/.i^jl.iiMl,  vMiiM  li>M..  ,  », 
i-'ioolvin  financing  raw  materials  ami  uol  hnutiiU  jiUMlut  i .  \  i.tu 
fiepts^'Dec.  3,  1919.) 

Late  in  the  year  1919,  the  SwImh  depmhiu^itl  i«l  ^liil.li*    «.     i,   mi 
^dued  regulations  governing  tho  oxitorhiluiu  ^il  ^Itiili.  ^,  .i(   K      mhI 
^atchcases  of  gold  and  platinum.      Thit  u^oUii  iii.n.)  um.  ..ui  I  i  .  Int   • 
»ten  made  necessary  by  the  uncinhiinl  y  (d  liuili.  uti'l  lit*,  mIh   ttn  J 
'^'^K'tuations  of  exchange,  the  objtM't  \n^\uy  ii>  ^ottiimii <•.  k    niii  i  ..i 
-Tipply  of  the  precious  raetalM  t<i  Umi  .^ujo.>  |ihIm..i»  j  ...      I  n  i  i   ii.     - 
restrictions  exportation  of  \\u^  nbovM  Mi)i<li>^   «>  •<  .  icmhMi    i   ,  »n. 
"Ut  the  authorization  of  iIm*  di«|>f» 1 1 MM^ hi  fif  |i«t)fli<   •.    m  .im,    «..  i  |,  . 
^ssion  to  export  was  oniifuifilv  ^iniihf) /ihK  l'«  Ijmm      ni   .    i  i.    |i 
.v*ias  commercial  reglnt^rr  \u^t^^tt^  Auj^mI   »,  i.»l  »^    m  I.  »   ..,.»,  ,    i  - 
Approved  syndicate  of  .SvtM«<  f/i-imifr,/ h»» • »  »      A    »    >    .i    i    i    •         » 
•i'i  valorem,  with  a  roinirnnm  of  i  ffnuf   '<h  »  »n  un  I  r.  n      »,    .  .      f 

"  francs  ($1.93)  m-a«  /toiler  f/./|  f/,r  c^'>,  h     n      ,    .,  J      ■'<  .'.    | 
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material,  especially  white  metal  and  steel."    Considerable  quaiititi 
of  watch  parts  are  received  from  France. 

Methods  of  ])rodttction.— Handwork  in  the  Swiss  watch  indiisti 
has  been  practiced  extensivelj  for  many  years  in  homes  of  worked 
this  manner  of  manufactm*e  is,  however,  being  gradually  eliminatl 
by  the  increasing  use  of  machinery. 

EXPORTS. 

Exports  in  the  Swiss  watch  industry  largely  exceed  the  innporj 
In  1916  (the  year  of  largest  export)  more  than  15,000,000  finislij 
watches  were  exported,  and  only  slightly  more  than  3,000  were  ii 
ported.  Official  statistics  of  Switzerland  do  not  show  the  toll 
watches  annually  passing  between  that  country  and.  the  IJiiit^ 
States,  for  the  reason  that  substantial  quantities  of  Swiss  watclii 
reaching  the  United  States  come  via  other  European  count rii 
which  receive  credit  as  the  exporting  countries. 

This  is  especially  true  with  regard  to  England,  the  largest  part  ^ 
whose  watcn  export  business  consists  of  Swiss  products. 

Complete  watches  dui-ing  the  past  decade  have  been  annually  c^ 
ported  to  the  United  States  m  increasing  amounts.  Exports  ^ 
complete  watches  to  this  coimtry  increased  from  122,201  in  191 0  t 
1,324,917  in  1920;  watch  movements  from  254,032  in  1910  to  2,348,5,^ 
in  1920.  Most  of  the  watches  shipped  to  the  United  States  are  of  tli 
cheaper  grades,  encased  chiefly  in  cases  of  metals  other  than  goh 
and  silver. 

In  the  normal  times  preceding  the  World  War  Germany  led  i* 
importations  from  Switzerland  of  gold  and  silver  watcnes;  th< 
United  Kingdom  has  always  led  and  still  leads  in  the  importation 
of  watches  in  cases  of"  metals  other  than  gold  and  silver 
According  to  Swiss  official  statistics,  prior  to  the  war  abouj 
2  or  3  per  cent.of  the  total  Swiss  exportation  of  gold  watches,  1  pel 
cent  01  the  silver  watches,  and  H  per  cent  of  watches  in  cases  oi 
baser  metals  were  annuallv  sent  to  the  United  States:  in  1918,  of  the 
totals  exported  to  all  countries,  the  amounts  sent  to  the  United 
States  had  increased  to  about  as  follows:  Gold  watches,  4.75  per  cent; 
silver  watches,  2.04  per  cent;  and  watches  in  cases  of  other  metals, 
18.09  p6r  cent. 

Movements. — In  watch  movements  the  United  States  has  for  many 
years  been  Switzerland's  largest  customer,  and  amounts  shipped  to 
this  country  show  steady  and  large  annual  increases  since  1912.  In 
that  year  exports  to  the  United  States  numbered  244,914  move- 
ments, which  mcreased  to  2,348,556  in  1920.  Other  Swiss  cxistomers 
of  importance  are  Canada,  Russia,  Germany,  United  Kingdom,  and 
Japan,  in  about  the  order  named. 

Cases, — At  the  end  of  1919  the  watch  trade  with  Russia  had  prac- 
tically ceased,  the  Bolshevists  being  bad  customers.  Renewed  trade 
relations  with  the  southern  part  of  that  country  which  was  delivered 
from  the  Bolshevists  was  attempted,  but  the  difficulties  to  contend 
with  were  great  on  account  of  the  exchange  situation,  and  it  was 
only  direct  barter  that  at  the  time  gave  any  satisfactory  results. 
Russia  up  to  1918  was  Switzerland's  nest  customer  for  watchcases. 
Annual  shipments  to  the  United  States  since  1910  fluctuated  between 

u  Commerce  Reports,  No.  17b,  Nov.  7, 1918. 
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5SA72  in  1913  and  15,525  in  1920,  the  movement  to  this  country  as  a 
Trhole  showing  a  tendency  to  decrease. 

From  two-thirds  to  three-fourths  or  more  of  the  total  finished 
watchcases  shipped  annually  to  the  United  States  are  made  of  the 
leaser  metals;  the  rest  are  divided  about  equally  between  gold  and 
Silver  cases.  Trade  in  unfinished  wat<;hcases  with  the  United  States 
IS  irregular  and  insignificant  in  quantity.  Most  of  the  unfinished 
i-as^s  exported  go  to  France. 

Finished  parts, — Up  to  1918  Russia  was  Switzerland's  best  cus- 
tomer for  finished  parts  of  watches,  followed  by  Germany  and  the 
T  nited  States.  The  United  States  was  the  country  of  largest  export 
after  1918,  taking,  in  1920,  33,289  pounds,  or  over  23  per  cent,  of  the 
total  exported  to  all  countries.  Practically  no  unfinished  parts  are 
shipped  to  America;  most  of  these  parts  are  exported  to  France. 
Pnor  to  1917  Germany,  Russia,  and  Italy  were  also  important  coun- 
tries for  the  receipt  of  Swiss  unfinished  watch  parts. 

Crystals. — In  watch  crystals  the  United  States  has  for  many  years 
been  Switzerland's  largest  customer.  In  1920  Switzerland  exported 
\Ay  this  country  39,021  pounds  of  watch  crystals,  or  nearly  37  per 
cent  of  the  total  to  all  countries.  In  1916  the  amount  shipped  to  the 
L  njted  States  was  107,364  pounds.  The  United  Kingdom  and  Italy 
are  the  next  lai^est  customers.  In  years  preceding  1917  substantial 
quantities  were  exported,  also,  to  Russia  and  Germany,  and  in  later 
years  to  the  Unitea  Kingdom  and  Spain. 

Clocks. — Quantities  of  exports  and  imports  of  clocks,  in  official 
statistic^  of  Switzerland,  are  not  shown  in  units  or  number  of  pieces, 
but  are  given  in  weight. 

J^omptete  clocks. — In  1920  exports  of  complete  clocks  amoimtcd  to 
378,089  pounds,  over  53  per  cent  of  which  were  stand  and  hanging 
clocks  and  47  per  cent  alarm  clocks.  Exports  were  largest  during  the 
duration  of  the  World  War,  1914-1917,  inclusive,  reaching  their 
highest  point  in  1920.  The  largest  amounts  of  stand  and  hanging 
clocks  exported  are  received  by  the  United  Kingdom,  followed,  before 
the  war,  by  Prance  and  Germany,  the  United  States  being  a  close 
fourth  in  unportance.  Alarm  and  other  clocks  are  exported  chiefly 
to  France  and  Germany. 

Parts  of  clocks. — In  1918  exports  of  finished  parts  amounted  to 
10,803  pounds.  These  were  shipped  chieflv  to  Spain  and  the  United 
Kiiwiom;  prior  to  1914  Germany  was  the  largest  customer,  only 
small  amounts  being  sent  to  the  United  States,  United  Kingdom, 
Ruissia,  and  a  few  otner  countries. 

Unfinished  parts  of  clocks,  parts  that  are  roughly  shaped,  ordi- 
narily exported  in  amounts  between  1,000  and  3.000  pounds  annually, 
were  shipped  in  much  larger  amounts  during  the  period  of  the  war, 
1914-1917,  inclusive,  reaching  their  highest  point,  37,258  pounds,  in 
1916.  Shipments  go  chiefly  to  Germany,  very  few,  if  any,  being 
^nt  to  the  United  States. 

Data  of  exports  are  not  available  after  1918. 

MPORTS, 

Imports  in  the  Swiss  watch  industry  are  small  as  compared  to  ex- 
^•rts.  Of  the  total  annual  import-s  and  exports,  imports  of  com- 
piete  watches  average  rouglily  0.1  per  cent;  movements,  0.5  per  cent; 
^liiahed  cases, 6  per  cent;  and  unfinished  cases,  25  per  cent. 
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Complete  watcTies. — ^Nearly  all  watches  in  cases  of  gold  and  silvo 
are  imported  from  France,  a  few  silver  watches  having  been  receive< 
annually  from  Germany  prior  to  1916.  No  gold  and  silver  watch o 
are  imported  from  the  Ignited  States.  While  most  watches  ii 
cases  01  baser  metals  are  imported  from  France,  smaller  amount 
are  received  annually  from  Germany,  and  a  few  (amounting  in  pas 
years  to  less  than  100  annually)  ifrom  the  United  States. 

Movements, — ^Roughly,  an  annual  average  of  nearly  two-thirds  o 
the  total  imports  of  watch  movements  come  from  France,  and  nearb 
one^third  from  the  United  States,  small  amounts  being  received  f rorr 
the  United  Kingdom  and  Germany. 

Cases. — ^Year^^  imports  of  finished  gold  cases  for  watches,  sinci 
1910,  ranged  between  26  in  1918  and  2,015  in  1912,  and  were  receivec 
mostly  from  France.  Small  amounts  were  received  irregularly  f rorr 
the  IJjiited  States.  Cases  of  silver  were  imported  yearly  during  th< 
above  period,  in  amounts  ranging  from  310  m  1917  to  4,841  in  1914 
France,  Germany,  and  the  United  Kingdom  were  the  chief  con- 
tributing countries,  small  amounts  being  supplied  irregularly  by  the 
United  States.  Cases  of  metals  other  than  gold  and  silver  furnish  the 
bulk  of  the  imports.  These  ranged  annually  during  the  above  period 
from  32,942  in  1918  to  265,794  in  1913.  France  is  the  chief  con- 
tributing country,  followed  closely  by  the  United  States,  which  fur- 
nished annually  from  3,098  in  1918  to  52,817  in  1912.  Smaller  but 
substantial  amounts  are  supplied  also  by  Germany  and  the  United 
Kingdom.  Imports  of  all  the  various  watchcases  averaged  consid- 
erably less  in  1918  than  during  other  years  to  date.  * 

Unfinished  watchcases  are  imported  chiefly  from  France  and 
Germany.  Total  annual  imports  since  1910  ranged  about  asfoUows: 
Gold  cases  from  none  in  1917  and  1918  to  43,495  m  1913;  silver  cases 
from  146  in  1917  to  22,491  in  1913:  and  cases  of  baser  metals  from 
44,951  in  1918  to  215,163  in  1911.  Unfinished  cases  are  not  imported 
from  the  United  States. 

Parts. — Switzerland  imports  yearly  large  quantities  of  finished  and 
also  unfinished  watch  parts.  These  come  mostly  from  France, 
although  substantial  aniounts  are  received  also  from  Germany. 
Total  annual  imports  since  1910  were  smallest  in  1918  (37,258 
pounds)  and  largest  in  1913  (95,901  pounds),  the  yearly  amounts 
averaging  about  equal  as  between  finished  and  unfinished  parts* 

Crystals. — Yearly  imports  of  watch  crystals  by  Switzerland  are 
about  equal  to  the  exports,  and  are  furnished  mostly  by  Germany, 
with  smaller  amounts  from  France  and  Austria-Hungary,  fn 
recent  years  Japan  has  entered  the  Swiss  market,  shipping  661 
pounds  in  1917  and  increasing  the  amounts  annually  until  by  1920 
they  amounted  to  20,503  pounds.  None  are  imported  from  the 
United  States. 

Clocks. — Switzerland's  imports  of  clocks  are  much  larger  than  its 
exports.  The  smallest  annual  import  since  1910  was  made  in  1918 
(204,146  pounds),  and  the  lai^gest  in  1912  (742,730  pounds).  Fully 
95  per  cent  of  the  imports  come  from  Germany,  and  the  rest  chiefly 
from  France.  These  two  coimtries  are  also  the  source  of  Swiss 
imports  of  parts  of  clocks.  Imports  of  clocks  from  the  United 
States  are  negligible  and  irregular. 
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* 

PRICES. 

The  average  price  of  watches  in  Switzerland  has  been  steadily 
•Qcreasing,  metal  watches  selling  for  an  average  of  $1.10  in  1916, 
$n9  in  1917,  and  $1.39  in  1918;  silver  watches  for  $2.32  in  1916, 
^^67  in  1917,  and  $3.04  in  1918;  and  gold  watches  for  $9.09  in  1916, 
S11.76  in  1917,  and  $12.93  in  1918. 

JEWELS. 

Watches  with  jeweled  pivots  were  made  in  Geneva  more  than  a 
(♦^ntury  ago,  but  until  comparatively  recently  the  making  of  jewels 
was  simply  an  item  in  the  process  of  watchmaking,  itself  a  typical 
family  industry  and  carriea  on  with  primitive  equipment,  though 
with  superlative  skill. 

^VhUe  watch  jewels  are  still  the  most  important  class,  industrial 
jewels,  as  they  are  manufactured  at  the  present  time,  fall  into  four 
general  classes:  (1)  Watch  and  chronometer  jewels;  (2)  scientific  and 
precision  instrument  jewels;  (3)  phonograph  jewels;  (4)  wire  and 
filament  drawing  jewels.  .,.       , 

The  raw  materials  for  the  above-named  classes  of  mdustrial  jewels 
are  in  the  order  of  their  degree  of  hardness:  Diamonds,  corundums 
ikriown  as  rubies,  sapphires,  and  amethysts,  depending  upon  their 
color),  garnets,  and  agates.  Synthetic  corundums,  which  are  some- 
what cheaper  than  the  natural  stones  and  of  equal  or  even  superior 
hardness,  are  also  used.  The  manufacture  on  a  commercial  scale  of 
the?*e  synthetic  stones  has  been  successfully  carried  on  for  the  last 

15  vears. 

^aw  materials. — ^Raw  corundums  (rubies,  sapphires,  and  ame- 
thysts) are  obtained  chiefly  from  Siam,.  Ceylon,  and  India,  although 
sapphires  are  obtained  from  America  also.  Raw  garnets  come  from 
Czechoslovakia,  South  Africa,  and  India.  Synthetic  corimdums  are 
produced  in  France,  Germany,  and  Switzerland,  one  plant  in  the 
latter  country  turning  out  about  100,000  carats  daUy. 

The  raw  materials  used  for  watch  and  chronometer  jewels  are  chiefly 
conmduras  (natural  and  synthetic),  and,  for  the  cheaper  grades  of  this 
class,  garnets. 

ihnufaduring  process. — ^The  manufacturing  process  consists  of  a 
number  of  distinct  operations.  The  first  operation,  now  done 
entirely  by  machine,  is  the  sawing  or  the  grinding  of  the  raw  material 
into  plates  or  "bolts.''  For  this  purpose  thin  copper  disks  with 
diamond-studded  edges  are  used.  The  plates  or  bolts  are  then  cut 
to  the  approximate  size  of  the  finished  jewels.  These  ''rough  jewels" 
are  fixed  upon  small  individual  disks  with  gum  lac  and  then  they  are 
turned.    If  a  watch  jewel  is  to  be  produced  it  is  al^  pierced." 

UNITED   KINGDOM. 

Watch  Production. 

Location  and  size  of  the  industry, — ^The  principal  centers  of  the 
English  watchmaking  industry  are  London,  Coventry,  and  Birmmg- 
ham.  The  1912  production  of  watches  in  the  tFnited  Kingdom  is 
estimated  ^*  at  approximately  66,000. 


"Report  of  Consul  John  James  Melly,  Berne ,  Switzerland,  Sept.  28  1920 
"  Report  of  the  American  consul,  London,  England ,  May  ,1913.       ' 
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In  1913  there  were  three  principal  firms  in  the  United  Kingdo: 
located  at  Coventry  and  Birmingham,  which  produced  machine-ma 
watches,  their  output  being  reckoned  at  58,000  watches  annuall 
There  was  at  least  one  firm  located  in  London  which  product 
machine-made  watches,  but  its  output  was  almost  negligible  a.i 
restricted  to  a  very  high-class  trade. 

Clerkenwell,  London,  has  for  many  years  been  one  of  the  large 
watch  manufacturing  centers  in  the  United  Eangdom.  Howeye 
comparatively  little  machinery  has  been  introduced  in  this  sectioi 
and  as  a  result  the  production  of  watches  in  London  is  gradual] 
declining,  for  the  reason  that  handmade  watches  can  not  be  produce 
at  prices  which  can  compete  with  the  machine-made  watch. 

London  and  Coventry  are  the  chief  centers  for  the  production  o 
handmade  watches.  In  1913  there  were  13  manufacturers  of  hand 
made  watches  in  London,  producing  annually  an  average  of  lOO  U 
250  watches  each,  and  about  12  other  makers  turning  out  on  an  aver 
age  1  watch  per  week,  making  a  total  production  of  approxiinatel3 
2,800  watches  per  year.  In  Coventry  the  annual  output  of  hand- 
made watches  was  estimated  to  be  approj^imately  3,000,  produced 
chiefly  bv  7  manufacturers.^*  This  gives  a  total  annual  output  ol 
handmade  watches  for  the  United  Kingdom  of  approximately  5,800, 
which  figure  is  considered  rather  too  hiffh  than  too  low. 

Most  of  the  watchcases  manufacturea  in  the  United  Kingdom  are 
machine  made,  produced  chiefly  ii:i  Birmingham.  In  1913  there  'were 
three  leading  manufacturers  oi  watchcases  in  the  United  Kingdom, 
located  at  Birmingham,  Manchester,  and  Liverpool,  with  a  total 
annual  output  of  138,000  cases.  Handmade  cases  are  produced  prin- 
cipally in  London  and  Coventry.  The  number  manufactured 
annually  is  estimated  at  7,000.** 

Raw  materials. -^Whtches  in  the  United  Kingdom  are  largely  manu- 
factured from  parts  imported  from  Switzerland  and  the  United  States. 

Condition  oj  the  industry, — ^The  watch  industry  in  the  United  King- 
dom is  not  in  a  flourishing  condition.  A  number  of  years  ago  watches 
were  manufactured  chiefly  by  hand,  but  since  the  introduction  of 
machinery  the  old  process  of  hand  manufacture  has  been  lai^ely 
destroyed,  and  it  is  stated  that  now  only  10  per  cent  of  the  British- 
made  watches  are  hand  products,*"  and  these  are  practically  confined 
to  the  high-grade  and  expensive  class,  selling  above  $100  each.^' 

English  watch  factories  use  Swiss  machmery  principally.  It  is 
stated  ^*  that  a  considerable  amount  of  scrapped  American  machinery 
is  being  used,  higher  grade  and  more  modem  machinery  being  used 
in  the  United  States. 

Labor, — About  75  per  cent  of  the  employees  in  English  watch 
factories  are  girls  ana  25  per  cent  men;  m  factories  making  high- 
grade  watches  the  proportion  of  men  employed  is  the  larger,^*  The 
mdustry  is  interfered  with  by  the  shortage  of  skilled  labor,  the  supply 
of  which,  since  the  introduction  of  machinery,  has  been  gradually 
disappearing.  It  is  most  exceptional  for  boy  labor  to  go  into  watch- 
makms;  now  (1920);  none  are  being  apprenticed,  and  the  class  that 
formerly  went  into  watchmaking  turned  their  attention  first  to  the 
bicycle  business  and  now  to  the  automobile  and  motor-cycle  factories, 
where  high  wages  and  the  great  future  of  the  business  attract  them. 

u  Report  of  the  American  consul,  London.  England.  May,  1913. 

>*  Report  of  the  American  consul,  Birmingnam.  England,  April.  1913. 

1'  Report  of  the  American  consul,  Bradford,  England .  March.  1913. 
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-MH»fe»W7ito. — The  same  ''are  is  our  "aktfD  .ri  '^aicliis  JiuuiafacvUicvi 
c  Eiogiimd  as  in  the  Cniteti  .^^ate^  "'•  make  iiUjas^UAciii.*^  '  v»    cai^K .  a 
'uTt.  the  elimate  not  renmnnc  ,r.     A^^  ■i:»uu«iiL2»^  a  i>oc«4viou  uc  Uv\ 
sa'le  to  the  awooe  extern  ^s  m  Amenca  e-vct*pt  -n  :ac  lu^lio-^i  ^vuac 
» Inches. 

Jrvfb  are  not  oaed  exiensiTpiv  ^^xcept  in  I^l^u-i^l•Hut^  >^tiA  Lk\s,  uua 
*A5<«se  do  not  have  as  manv  :^  'ue  s^me  ^^raue  oi  .Viuciuari  'lui  vo--. 
lie  {yedorofnant  dmss  is  "tie  T-^ewei  :iD^  the  UVjo^ei  ^^tiicU. 
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Lieatian  and  mze  of  th*>  >tutfi^try. — Total  provluviiou  ^luu-^iuc  oi 
y^is  m  the  Unite*!  Kingrlum  are  not  availablt>.  lu  I  Kl  (\uu 
tinns.  located  m  Ashbourne.  Coventry,  FVeticoti,  aiul  ^vi.  VIbivu  ». 
cumifactnring^  machine-made  clocks^  were  said  to  haw  tui  iviUuvuuhI 
aanual  manu^ctming  capacity  of  3.250  oiiK'ks;  tho  luixivcii  vi  iK\v»o 
at  roventry,  had  a  manniacturin^  eapac*ity  of  l/ioO  oluvk^  t^uuuuU.v . 
Eight  manufacturers  of  handmade  clocks,  in  LoiuU^u,  Kiiuuui;hau\, 
^-eeds,  Whitchurch,  and  Manchester,  had  au  of>tiiuutovl  umuuil 
capacity  of  2,750  clocks.** 

ConiiHon  of  the  industry, — Most  of  the  BritUh  huhiiuvi.^  ^u.ui »  lo 
consist  of  assembling  parts  bought  either  abioail  va  \\\  tlu\  ruiUtI 
Kifigdom.  Considerable  quantities  of  clock  puiU  uic  u>Mi\i«| 
amiually  from  Belgium,  France,  and  the  Umlml  SihUm  \\^^^V 
makers  throughout  the  United  Kinjjilom,  uh  a  lulo,  do  uu(  umKo 
tieirown  parts,  but  they  buy  them  in  tho  murkct  iwww  y\\\\^  \\  Hum 
can  be  most  satisfactorily  obtained,  Whilo  tboio  uut  lu^^n  (|(tiuiiin«  > 
of  foreign  parts  purchased,  tho  manufui'tiiro  of  i'l«a'K  |uHl.«  ini>(  «l(«ili 
fonns  a  large  business  in  itself.  Mukoru  of  t^locK  \\i\\  \^\  i^t«.  \\\\\^  \\\\\\'\  \ 
to  a  considerable  extent. 

The  manufacture  of  clockn  by  hand  lioldii  ii  \va\  imiinilMiil  |f|>i*  n 
hi  the  industry,  being  confined  nlriiimt  Hulirrly  Im  IIm;  iiiiiL  i  i.'iic  <  , 
particularly  turret  clocks,  rriULnmi  rlironiniHih  ^>,  und  k"*"""'  " '' 
clocks.    In  the  ordinary  Uon^t  mA  oIIm^:  r|u<  |i  li(«;  ImhcI  Inl'i  1/     j  ■ 

Gctically  extinct,  msuthiitfity  ni  ini#/^'.-j  ih(/|  innnnn  in^tl  '    ("•    ♦''!-; 
n  introduced  in  almr/ht  ^r>ir#v  ih-^-hth't-    *m/  JHil'     tH'-m''^  ^M. 
chinery  is  used.    Th#*  fn^if,  ,f%/*  *M'  */t  M'/'I  .,  ^^  )<■//"'     i    h'<  \  i  ,.  i 
common,  though  a  i^c%'  u!,^,,  0.*,/^-  .»,»!  t'/h'nt  **    //  r  '  '   •/■    *  '*' 
at  home. 

The  watch  and  '    /'ir  ♦■/•.'•♦'   '•»</.>  '/.*'..     -  /  ^*  .    .  , 
mostly  of  the  !«•••"';  .i^- ^  ^'^  "/.^v^  -/^   •    >  >■     .  ; 

production  th^^  t^i-*-*.-'  ■    »■/  ^ ..  ^/    . .  ,    . 

vhile  in  thc^se ''.5 '•.»•*•'/.'   1*  ,..''*..  > 
annually. 

The  fafp**.*!  *.»u'j*   Y      ..  ,'    /     , 

Dianuf act UT*- i>  *>.*"*  I •-'    »;   • 
true  as  i>2xr:> '^.*:.'.  .'•     .,       . 
of  metajfr  '..I't*?*      -;•    - 

find  their  t  t  "• 
not  div-j'Mi*  'jj-* 
Of  Ui*'  ;'i.,i 
Init^  Kni^^i  ' 


#»,  f  ■  .  .  ir 
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The  United  Kingdom  exports  much  larger  quantities  of  watchesj 
watchcases,  and  parts  of  watches  which  are  tne  products  of  othel 
countries  than  it  does  of  its  own  production,  the  ratio  beine  approxi^ 
mately  as  follows:  Complete  watches,  50  to  1;  parts  of  watches j 
60  to  1 ;  watchcases,  800  to  1 . 

Switzerland  gets  most  of  the  gold  and  silver  watches  reexported 
by  the  United  Kingdom,  the  ratio  being  approximatelv*.  OoJd 
watches,  Switzerland  4,  other  countries,  1;  silver  watches,  Switzer- 
land 2,  other  countries  1.  Gold  and  silver  watches  exported  annuall\l 
to  countries  other  than  Switzerland  and  British  possessions  anioiiiit 
to  about  0  per  cent  of  the  total,  and  as  the  United  States  is  one  o  t 
these  countries  it  is  evident  that  the  amount  of  gold  and  silver 
watches  sent  to  this  country   by  the  United  Kingdom  is  small. 

Of  the  exports  of  watches  other  than  gold  and  silver  the  United 
States  gets  approximately  between  2  and  3  per  cent  of  the  total 
annually,  the  largest  part,  about  75  per  cent,  going  to  British  pos- 
sessions. 

Watchcases  of  gold  and  silver,  exported,  go  mostly  to  Switzerland, 
and  cases  of  other  metals  chiefly  to  British  possessions;  very  few,  if 
any,  are  sent  to  the  United  States. 

The  English  clock  export  trade  is  small  and  is  carried  on  mostly 
with  British  possessions,  less  than  2  per  cent,  prior  to  the  war,  being 
sent  annually  to  the  United  States. 

WATCH  IMPORTS. 

I 

Imports  of  watches  by  the  United  Kingdom  are  much  larger  than 
the  exports.  Practically  all  the  gold  and  silver  watches  imported 
come  irom  Switzerland.  Most  oi*  the  watches  in  cases  of  other 
metals  come  from  Switzerland,  the  next  larger  amounts  being  received 
from  the  United  States,  Germany  (before  the  war),  and  France, 
respectively.  The  amount  of  watches  in  cases  other  than  gold  and 
silver  imported  from  the  United  States  prior  to  1914  approximated 
10  per  cent  of  the  total  annual  importation;  since  1914  this  proportion 
has  increased  somewhat.  A  large  part  of  these -watches  are  of  the 
IngersoU  type  and  emanate  almost  entirely  from  Switzerland  and 
the  United  States. 

Watchcases  of  gold  and  silver  are  nearly  all  imported  from  Switzer- 
land. The  Amencan  manufacturer  of  cases  is  hampered  by  the  fact 
that  if  the  cases  be  of  gold  or  silver,  either  of  22,  18,  15,  or  9  carat, 
they  must  be  sent  to  England  to  be  ''hall-marked, ''  and  then  returned 
for  finishing.  The  ''hall-mark''  is  an  official  stamp  put  upon  articles 
made  of  gold  and  silver  as  an  evidence  of  genuineness.  It  consists 
of  various  marks  placed  close  together,  as  follows:  (1)  The  mark 
indicating  the  standard,  as,  for  silver  of  the  new  standard,  a  figure 
of  Britannia  and  a  lion's  head;  (2)  the  mark  of  the  assay  town,  as  a 
crown  for  Sheffield  or  an  anchor  for  Birmingham ;  (3)  a  mark  denoting 
that  the  duty  has  been  paid;  (4)  the  date  mark,  consisting  of  a  letter 
of  the  alphabet  for  eacn  year,  in  series  of  different  design;  (5)  the 
maker's  mark,  usually  two  or  more  initial  letters;  (G)  the  workman's 
mark,  which  is  not  always  present. 

Cases  of  other  metals  come  in  largest  number  from  the  United 
States,  and  practically  all  the  rest  from  Switzerland.  About  60  per 
cent  of  the  total  importation  of  these  cases  came  from  the  United 


TABIFF  DTFOBMATION  STJBYETS.  25 

States  annually  prior  to  1914;  this  proportion  increased  to  an  average 
uf  80  per  cent  during  the  following  five  years. 

In  watch  parts,  other  than  cases,  tne  amounts  received  from 
Switzerland  are  the  largest,  closely  followed  before  the  war  by 
those  from  the  United  States.  The  latter  averaged  annually,  prior 
to  1915,  over  40  per  cent  of  the  total,  which  decreased  in  following 
years,  to  11  per  cent  in  1918. 

All  watch  crystals  sold  in  England  are  imported  from  Switzerland.^* 

CLOCK  nCFOBTS. 

The  clock  import  trade  of  the  United  Kingdom,  before  the  war 
with  Germany,  was  large,  amounting  in  1912  to  nearly  3,000,000  in 
number.  Since  1914  the  imports  have  greatly  decreased,  amounting 
in  1920  to  less  than  147,000.  The  bulk  of  the  imports  come  from 
Germany,  the  United  States  ranking  second  in  importance. 

The  German  clocks  were  of  a  cheap  character,  averaging,  before 
the  war,  about  60  cents  each;  alarm  clocks  were  sold,  wholesale,  as 
low  as  $3.16  per  dozen.  At  the  same  time,  American  alarm  clocks 
of  a  somewhat  similar  but  better  class,  sold  as  low  as  $7.30  per  dozen; 
the  average  of  American  clocks  being  about  $1.07  each.  French 
clocks  averaged  about  $2.43  each.*^ 

Parts  of  clocks  are  received  chiefly  from  Belgium,  France,  and  the 
United  States,  these  countries  ranking  in  importance  in  the  order 
named. 

Prior  to  September  29,  1915,  watches,  clocks,  watch  movements, 
watchcases,  and  parts  of  watches  and  clocks  were  admitted  into  the 
United  Kingdom  free  of  duty;  since  that  date  a  duty  of  33 J  per  cent 
ad  valorem  lias  been  levied. 

FRANOB. 

PRODUCTION. 

Location  and  size  of  the  industry, — ^The  French  watchmaking  indus- 
try is  centered  principally  in  Besancon  in  the  Department  of  Doubs, 
on  the  frontier  of  Switzerland.  Watches  and  clocks  are  also  made 
in  the  Territory  of  Belfort,  in  the  Departments  of  Haute-Savoie  and 
Jura,  on  the  Swiss  and  Grerman  frontier,  and  near  Geneva  and  la 
Chaux-de-Fonds. 

In  the  Department  of  Doubs  there  are  over  60  towns  or  villages 
whore  the  making  of  watches  is  greatly  developed,  with  Besancon  as 
tho  leading  city  and  market.  In  1913  the  city  of  Besancon  counted 
about  80  watclimakers,  6  watchcase  makers,  and  a  large  number  of 
nianufacturers  of  supplies  (dials,  hands,  anchor  escapements,  cylinder 
<»capements,  etc.).  Other  towns  of  importance  were:  Morteau,  with 
37  watchmakers,  Chaumont  with  16,  ViUiers-le-Lac  14,  and  Selon- 
court  9. 

The  total  annual  production  of  watches  in  France  a  few  years  ago 
was  about  100,000  gold  watches  and  250,000  silver  watches;  of  these 
^8  per  cent  was  reported  as  manufactured  in  Besancon.^'^ 

"  ^«port  of  Am6iican  consul,  Birmingham,  England,  April,  1913. 
"  Report  of  American  consul.  Bradford.  Kngland,  March,  1913. 
-*  Report  of  American  cansul,  Lyon,  France,  April,  1913. 
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Clocks  are  manufactured  in  the  Department  of  Jura  and  the  Terri^ 
tory  of  Bcllort;  only  one  firm  (in  1913)  at  Besancan  made  clocks  aa 
well  as  watches.  Toe  leading  center  is  the  town  of  Morez,  Jura,  where 
in  1913  more  than  800  people  were  employed. 

Raw  materials. — At  least  one-half  of  the  watches  sold  in  France  are 
either  entirely  made  abroad  or  are  put  to9:ether  in  that  country  from 
parts  manufactured  principally  in  Switzerland.  Before  the  war  parts 
of  watches  to  a  smaller  extient  were  received  from  Germany. 

Equipment  and  methods  of  production, — In  the  city  of  Besancon  the 
manufacture  of  watches  by  machinery  is  very  small.  Most  of  the 
machines  used  are  of  French,  Swiss,  or  German  manufacture;  Amer- 
ican machines  are  scarce.  House  industrv  is  engaged  in  to  a  larice 
extent,  watches  being  finished  at  home  by  both  male  and  female 
labor.  The  importance  of  the  home  work  is  shown  by  the  fact  that 
Besancon,  with  a  population  of  some  55,000  inhabitants,  counts  from 
11,000  to  13,000  male  and  female  workers,  of  whom  about  two-thirds 
work  at  home. 

Clocks  are  made  in  the  Jura  district  with  primitive  machinerN', 
some  finishing  being  done  at  homes,  but  not  in  great  quantity.  Tiie 
industry  alone  does  not  furnish  enough  work  to  occupy  all  tlie  workers 
of  the  various  factories  and  clock  manufacturers  have  added  tlie 
making  of  machine  tools,  kitchen  jacks,  and  optical  goods. 

The  machinery  used  in  the  manufacture  of  clocks  is  chiefly  of  Frencli 
make,  only  a  few  being  of  Swiss  and  German  makes. 

EXPORTS. 

About  two- thirds  of  the  watch  export  trade  of  France  consists  of 
complete  watches;  most  of  these  are  in  cases  other  than  gold  and 
silver.  In  1913,  the  last  normal  year  before  the  war,  the  total  foreign 
watch  movement  (Commerce  General)  was  valued  at  $16,683,415;  of 
this  amount  $12,300,497  represented  completed  watches. 

By  far  the  greater  part  of  tlie  complete  watches,  watchcases,  and 
watch  movements,  and  a  large  part  of  the  watch  parts,  and  clocks, 
exported  from  France,  are  products  of  Switzerland  reexported. 

Of  the  total  exportation  of  French  domestic  production  in  1917 
complete  watches  amounted  to  about  one-half  of  1  per  cent;  watch- 
cases,  13  per  cent;  movements,  2J  per  cent;  and  various  parts  of 
watches,  34  per  cent. 

So  far  as  known  there  are  no  watchcases  of  French  manufacture 
sent  to  the  United  States,  and  the  amounts  of  complete  watcJies, 
watch  movements,  and  parts  of  watches  manufactured  in  France 
and  shipped  to  the  United  States,  are  very  small.  Thus,  of  the 
total  exported  in  1917,  complete  watches  manufactured  in  France 
and  sent  to  the  United  States  amounted  to  only  about  one-fourth 
of  1  per  cent;  wat^h  movements,  1  per  cent;  and  parts  of  watclies, 
4  ner  cent. 

Most  of  the  clocks  exported  from  France  are  of  domestic  produc- 
tion, amounting,  in  1917,  to  67  per  cent  of  the  total.  Of  the  total 
exported  in  that  year  to  the  United  States,  99  per  cent  were  ot 
French  manufacture. 

Complete  waiches, — Exports  of  completed  watches  show  annual 
increases  for  a  number  of  years  prior  to  1914.  In  that  vear  dis- 
turbed conditions,  following  the  outbreak  of  war  with  Germany, 
resulted  in  a  large  decrease.     The  tendency  of  the  export  movement 
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is  to  increase.  From  3,383,306  complete  watches  exported  in  1913 
the  amomit  increased  to  4,245,629  in  1917,  the  latest  statistics  avail- 
able. Exports  to  the  United  States  consist  mostly  of  the  cheap 
grades — those  in  cases  other  than  gold  and  silver.  In  1917  the 
exports  of  these  watches  to  the  United  States  amounted  to  over  90 
per  cent  of  the  total  sent  to  this  country. 

The  foreign  trade  in  watches  with  complicated  movements  is  small, 
and  is  carried  on  chiefly  with  Great  Britain.  ^  Exports  of  these  watches 
to  the  United  States  is  irre^^ar  and  insignificant. 

Most  of  the  French  exports  of  complete  watches  with  simple  move- 
ments go  to  Great  Britain,  and  comparatively  few  to  the  United 
States;  exports  to  the  United  States  in  1917  were  17  per  cent  of  the 
total.  The  total  number  of  these  watches  exported  to  the  United 
States  in  1913  was  740,653;  of  this  number  1  per  cent  were  gold 
watches,  6  per  cent  silver,  and  93  per  cent  other  than  gold  and  silver. 

Movements. — Prior  to  the  war,  annual  exports  of  watch  movements 
lin  1913)  amounted  to  less  than  340,000  annually;  in  1917  the  total 
movements  exported  incxeased  to  over  1 , 1 60,000.  The  annual  increase 
to  the  United  States  was  larger  than  to  any  other  foreign  country. 
In  former  years  about  one-half  of  the  total  exports  went  to  the 
United  States;  in  1914  and  1915  thi^  was  increased  to  slightly  over 
75  per  ceot  and  in  1917  to  over  90  per  cent  of  the  total. 

( ase^, — Finished  cases  of  gold  and  silver  are  exported  chiefly  to 
Grc^at  Britain,  and  those  other  tlian  gold  and  silver  mostly  to  Switzer- 
land. Unfinished  cases,  of  all  tinds,  are  exported  almost  altogether 
to  Switzerland.  The  number  of  finished  cases  exported  annually 
before  the  war  ranged  from  288,802  in  1910  to  763,522  in  1913. 
During  tliis  four-year  period  an  average  of  less  than  2  per  cent  of  the 
gold  cases,  less  than  1  per  cent  of  the  silver  cases,  and  loss  than  10 
per  cent  of  the  cases  other  than  gold  and  silver  were  exported  to  the 
I  nited  States.  The  cases  exported  to  the  United  States  were  the 
products  of  other  countries  reexported  by  France. 

Parts  of  watches. — French  foreign  trade  in  various  parts  has  been 
(k- Teasing,  falling  from  200,398  poimds  in  1910  to  130,733  pounds  in 
lOK),  the  last  normal  year  before  the  war.  iVfter  the  war  the  de- 
<Tosses  were  much  larger.  During  the  above  four-year  period,  an 
average  of  about  25  per  cent  of  the  total  exports  went  to  the  United 
States. 

('lochs. — French  exports  of  rlocks  show  a  steadily  declining  foreign 
trade.  CMfifial  export  statistics  give  only  the  weight  of  quantities 
exported;  these  show  that  from  a  total  of  1,145,951  pounds  exported 
in  1910,  the  amount  dropped  to  859,353  pounds  in  1913,  the  last 
normal  year  before  the  war,  and  to  180,557  pounds  in  1017. 

Foreign  trade  in  clocks  is  distributed  among  practi<'ally  all  impor- 
tant countries  of  the  world,  among  the  most  prominent  of  which 
are:  Great  Britain,  Belgium,  Algeria,  and  the  Lnitcd  States.  These 
four  countries  absorb  in  about  equal  proportion  betw^een  40  and  50 
Por  rent  of  the  total  exports. 

Quantities  of  clocks  sent  to  the  United  States  declined  steadilv 
from  156,306  pounds  in  1910  to  66,579  pounds  in  1913.  and  to  16,755 
pounds  in  1917. 


28  TARIFF  INFOBMAXIOSr  SURVBYS. 


DfPOBTS. 


Foreign  watches,  movements,  cases,  and  parts  of  watches  arc 
received  chiefly  from  Switzerland;  amounts  received  fronci  other 
counti:ies  are  unimportant.  The  total  value  of  imports  from  all 
countries  in  1913  was  $18,292,949. 

In  normal  times,  the  annual  importation  of  complete  watcher  is 
somewhat  larger  than  the  exportation;  imports  of  watch  movements 
are  about  five  times,  and  unfinished  cases  about  two  times  larger 
than  the  exports,  while  imports  of  finished  cases  about  eaual  the 
amount  of  exports.  On  the  other  hand,  imports  of  miscellaneous 
parts  of  watches  are  much  smaller  than  exports,  equaling  about 
one-half  the  quantity  imported  prior  to  the  war. 

About  90  per  cent  of  all  foreign  gold  watches  in  France  come  from 
Switzerland.  In  1913,  imports  of  these  watches  numbered  211,757 
and  in  1917,  64,047.  The  jjroportion  of  silver  watches  and  watches  in 
cases  of  other  metals  re'^eived  by  France  from  Switzerland  is  even 
larger  than  that  of  gold  watches.  In  1913,  out  of  a  total  of  407,705 
silver  watches  imported,  onlv  about  2  per  cent  came  from  countries 
other  than  Switzerland,  and  out  of  a  total  of  2,888,731  watches  in 
cases  other  than  gold  and  silver  the  quantity  received  from  other 
countries  amounted  to  only  one-half  of  1  per  cent. 

Few  watchcases  are  imported  from  countries  other  than  Switzer- 
land. In  1917,  of  the  total  finished  watchcases  imported  1  per  cent 
were  in  cases  of  gold,  14  per  cent  in  cases  of  silver,  and  85  per  cent 
in  cases  of  other  metals. 

Only  insignificant  amounts  of  watch  movements  are  received  from 
countries  omer^  than  Switzerland.  Prior  to  the  war,  the  number  of 
watch  movements  received  from  such  countries  averaged  annually 
less  than  3  per  cent;  miscellaneous  parts  of  watchfes  ranged  from  5 
per  cent  in  1911  to  18  per  cent  in  1913. 

Clocks  are  imported  W  France  in  largest  quantities  from  Germany 
and  Switzerland:  Germany  furnishing  about  twice  as  many  as 
Switzerland.  Other  countries  furnish  considerably  loss  than  10  per 
cent,  one-half  or  more  of  which  is  supplied  by  Great  Britain. 

The  importation  of  clocks  into  France  is  slightly  less  than  one-half 
as  much  as  the  exportation. 


COMPETITIVE   CONDITIONS. 


Supplies  of  foreign  watches  in  France  have  come  chiefly  from 
Switzerland  and  Germany.  Before  the  war  both  of  these  countries 
had  the  benefit  of  the  minimum  tariff  of  France  while  the  United 
States  was,  and  still  is,  subject  to  the  general  tariff,  which  is  much 
higher.     Since  the  war  the  general  tariff  has  applied  also  to  Germany. 

The  customs  duties  of  France  have  been  a  strong  drawback  to  the 
successful  introduction  of  American  watches  in  that  coimtry.  Prior 
to  the  war  a  complicated  watch  with  gold  case  coming  from  the 
United  States  paid,  under  the  generartariff,  45  francs  ($8.68)  customs 
duty.  A  similar  watch  coming  from  Switzerland  or  Germany  paid, 
unaer  the  minimum  tariff,  a  duty  of  only  10  francs  ($1.93).  I  nder 
the  rate  of  duty  in  the  general  tariff  imports  of  cheap  watches  are 
practically  proliibited.  rrior  to  the  war  the  duty  on  a  watch  vdib 
case  of  material  other  than  gold  and  silver  under  the  general  tariff 
was  from  4  to  5  francs  ($0.77  to  $0.96),  according  to  escapement, 
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while  under  the  minimum  tariff  it  paid  only  0.5  or  0.75  francs  (10  or 
15  cents).  Since  the  war  the  French  tariff  on  watches  has  been 
iniTeased,  applicable  to  all  countries. 

.Vmorican-mede  watchcases  have  been  imable  to  find  a  market  in 
France  because  they  are  altogether  different  in  sizes  from  those  of 
French  manuf  actin-e  and  do  not  permit  the  use  of  French  movements. 

GEKMANY. 
WATCH  PRODUCTION. 

Location  and  size  of  industry, — 2%.  very  fine  grade  of  watches,  the 
so-called  "precision  watches/*  are  ma^e  at  Glashiitte,  in  Saxony. 
Considerable  numbers  of  cheap  watches  are  made  in  the  Black 
Forest  region  of  the  Kingdom  of  Wurttemberg  and  the  Grand  Duchv 
of  Baden,  also  in  Thuringia.  The  industry,  especially  in  the  Black 
Forest  region,  was  growing  rapidly  until  brought  to  a  standstill  by 
the  war— 1914-1918. 

About  50  per  cent  of  the  high-grade  watches,**^  and  40  per  cent  of 
ilie  cheap  watches  -®  sold  in  Germany  are  the  manufacture  of  that 
♦  ountry.  In  1913  there  were  two  large  firms  and  about  30  small  firms 
engaged  in  the  manufactiu'e  of  watches.  The  two  large  firms  em- 
ployed 160  watchmakera  in  the  factories  and  250  in  the  town,  and 
I'ue  entire  output  was  estimated  at  4,500  watches  annually." 

In  1913  Germany  had  two  factories  at  Pforzheim  prodm  ing  rolled- 
u'old  and  gold-filled  cases. 

Considerable  work  is  done,  in  the  region  of  Germany  bordering  on 
Switzerland,  in  assembling  watches  from  parts  manufactured  in 
^^^'itzerland. 

Equipment, — In  the  section  of  Germany  where  the  bulk  of  the 
;  lieap  watches  are  made,  the  Black  Forest  region,  most  of  the  work 
is  done  by  modem  machinerj'.  About  one-fourth  of  the  machineiy 
Ujicd  in  this  region  is  of  American  make,  and  the  other  three-fourths 
is  made  by  the  manufacturers  in  their  own  workshops.*®  In  Glashiitte 
one  of  the  two  large  watch  manufacturers,  used  in  1913  two  ma*  hincs 
of  American  make. 

?[ethods  of  p'odndior). — With  respect  to  high-grade  watches, 
machines  are  used  only  in  making  tne  sinojle  parts  mth  a^^ura*  y 
and  precision ;  all  the  rest  is  hand  work.  Kach  single  work  is  built 
u]>  gradually  by  hand  until,  after  several  months,  the  watch  is  ready 
for  the  regulators.  To  enable  the  regulation  to  be  made  as  a^Miu- 
ratoly  as  possible,  the  obsen^atory  at  Berlin  telo<n*aphs,  everv  Satur- 
tlay  morning,  the  exact  time,  so  that  the  control  clocks  canTae  regu- 
iuted  to  the  one-tliousandth  part  of  a  second.  Many  of  the  i)arts, 
such  as  winding  mechanism,  movements,  mainsprmgs,  balances, 
hands,  dial  wheels,  etc.,  are  made  in  special  workshops  in  the  homes 
of  workers,  wlule  the  putting  together  and  the  finishing  of  flie 
Watches,  and  the  fine  adjustments^  are  done  in  the  factories. 

The  house  industry  forms  only  a  small  part  of  the  manufacturing 
activity  in  the  lower  grade  watches,  wliich  are  made  mostly  by 
maohinerv  in  factories. 

i>  Cnited  States  consul,  Frankfort,  Germany,  1913. 
^  I'nited  States  consul,  BerUn,  Germany,  1913. 
**  Cnlted  States  consul,  Stuttgart,  Germany,  1913. 
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CLOCK  PRODUCTION. 


Location  and  condition  of  industry. — The  most  important  clock 
manufacturing  center  of  Germany  is  located  in  the  Black  Forest 
region  of  the  Kii^dom  of  Wiirttemberg  and  the  Grand  Duchy  of 
Baden^  especially  in  and  near  Freiburg.  Besides  large  factories  are 
located  in  some  of  the  leading  cities,  Berlin,  Konigsberg,  Munich,  etc. 

Prior  to  the  war,  1914-1918,  Germany  led  the  world  in  the  manu- 
facture of  clocks,  and  it  exported  its  products  to  all  the  important 
countries.  Owing  to  the  serious  shortage  of  steel  in  that  country 
after  the  war,  clock  parts  became  very  scarce,  and  at  the  beginning 
of  1920  few  timepieces  were  being  made. 

Kinds  of  clocks  manufactured, — ^The  two  leading  classes  of  clocks 
manufactured  in  Germany  are  called  "massive*'  and  "American" 
clocks.  The  former  have  wheels  made  by  a  cutting  file,  and  the 
latter  have  stamned-out  wheels.  Furthermore,  tne  "massive '' 
clocks  have  solid  lifting  wires  (platines)  and  solid  pinions,  while 
"American"  clocks  are  "open  worked'*  and  have  pierced  pinions. 

The  "American**  style  is  now  the  more  important.  All  parts  are 
identical,  standardizedf,  and  can  be  replaced  by  any  other. 

Equipment. — Germany  has  employed  machinery  in  the  clock 
industry  since  the  middle  of  the  eighteenth  century.  A  wheel 
machine  was  invented  which  was  the  model  from  which  developed 
the  automatic  machines  now  used.  One-third  of  the  machinery 
used. in  the  Black  Forest  region  is  of  American  make;  the  other  two- 
thirds  is  made  by  the  manufacturers  in  their  own  shops.'*  All  the 
important  establishments  have  a  special  department  for  machine 
construction,  and  a  number  of  metal  workers  are  constantly  employed. 

Manufactunn{i  metJwds, — In  the  manufacture  of  clock  movements 
the  more  important  machines  used  are  those  for  stamping  out  the 
metal  parts,  and  presses — such  as  spindle  presses,  eccentric  presses, 
etc.  Other  machmes  are  designed  for  boring,  filing,  turning,  and 
threading.  The  boring  machines  for  "American  style*'  clocks  are 
purely  automatic  machines  attended,  as  a  rule,  by  female  operators, 
one  person  attending  5  or  6  machines  while  going  to  and  fro  on  a 
sliding  stool.  In  the  manufacture  of  the  "massive  style**  clocks, 
the  boring  is  performed  by  hand,  for  the  reason  that  much  better 
results  are  obtained,  especially  in  the  manufacture  of  precision  clocks. 

The  automatic  machines  are  really  only  a  combination  of  several 
revolving  lathes.  One  workman  can  operate  4  or  5  machines^  since 
he  has  only  to  watch  the  regular  operation  and  see  that  a  sufficient 
amount  of  material  is  at  hand. 

In  the  grinding  and  polishing  departments  the  metal  parts  are 
galvanized  in  copper,  silver,  or  nickel  solutions.  Some  of  the  parts 
are  varnished,  ana  finally  the  parts  are  assembled  and  mounted. 

^In  the  manufacture  of  "American**  clocks,  the  separate  parts  are 
assembled  by  machinery  with  such  rapidity  that  each  female  operator 
can  bring  together  from  250  to  300  movements  daily.  "Massive" 
clocks  are  assembled  by  hand.  The  assembly  work  requires  four 
operations,  the  first  being  the  actual  bringing  together  of  the  parts; 
next  the  spiral  spring  is  attached;  this,  however,  is  accomplishecl 
almost  everywhere  by  hand.     The  escapements  are  controlled  by 

II  United  Slates  consul,  Stuttgart,  Germany,  1913. 
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machinery  operated  by  women.  Four  or  five  escapements  are 
c<.>Qtrollea  as  to  their  isochronism  at  the  same  time  and  within  five 
minnt-es.'' 

EXPORTS. 

Watc7t€8. — ^Though  Germany's  export  trade  in  watches  has  always 
iK^en  smidl,  the  total  shipped  to  foreign  countries  annually  steadily 
increased  until  checked,  m  1914,  by  the  outbreak  of  hostilities, 
which  stopped  all  exportation  during  following  years  of  the  war. 
Exports  of  complete  watches  of  all  Tdnds  were  largest  in  1913 — 
^62,247 — having  increased  nearly  80  per  cent  over  the  1910  exporta- 
tion—369,920. 

Exports  of  gold  and  silver  watches  show  some  gains  during  the 
above  period,  but  the  large  percentage  of  gain  is  due  almost  mioUy 
to  the  greater  exportation  oi  watches  in  cases  of  other  metals.  The 
latter  are  also  exported  in  much  larger  quantities,  the  ratio  in  1913 
being  as  20  watches  in  cases  of  nonprecious  metals  to  1  of  watches  in 
cases  of  precious  metals.  The  exportation  of  these  cheaper  watches 
is  directed  chiefly  to  the  United  Kingdom,  which  receives  an  average 
of  fully  one-half  the  total  exportecT 

The  total  nimiber  of  watches  exported  to  the  United  States  is 
small  and  significant  only  in  the  increases  shown  annually  during 
the  normal  tmies  preceding  the  war — ^from  1,524  in  1911  to  13,658  in 
1913.  The  largest  number  of  these  were  cheap  watches,  those  in 
CHses  of  baser  metals,  and  the  rest  in  cases  of  silver.  If  any  gold 
watches  were  sent  to  the  United  States  they  are  not  so  recorded. 

Clocks. — German  clocks  are  sold  in  every  country  of  importance; 
the  United  Kingdom,  being  by  far  the  largest  customer,  receives 
practically  one-third  of  the  entire  exportation. 

German  ofi&cial  statistics  do  not  disclose  the  number  of  clocks 
exported,  the  figures  indicating  only  the  weight.  Furthermore,  the 
statistics  for  the  foreign  trade  in  clocks  include,  also,  counting 
mechanism  and  automatic  measuring  and  registering  devices,  com- 
bined with  clock  work.  The  total  clock-export  movement  shows  a 
general  increase  before  the  war.  Thus  in  1910  the  amount  was 
13,310,493  pounds,  and  in  1913,  15,710,421  pounds,  an  increase  of 
2,399,928  pounds. 

Exports  to  the  United  States  increased  annually,  from  959,662 
pounds  in  1910  to  1,427,038  pounds  in  1913,  or  49  per  cent,  and  in 
value  from  $361,046  in  1910  to  $523,600  in  1913,  or  45  per  cent. 
In  tliis  connection  it  may  be  noted  that  while  the  quantity  mcreased 
the  relative  value  decreased. 

In  1913  watch  crystals  were  exported  from  Germany  to  the  extent 
of  541,450  pounds,  of  which  152,118  pounds  were  sent  to  the  United 
Mates. 

IMPORTS. 

Walshes.— Qerm fin f  8  imports  of  complete  watches  are  several 
times  larger  than  its  exports  and  consist  mostly  of  watches  in  cases  of 
Sliver  and  nonprecious  metals,  the  quantities  of  which  are  about 
equally  divided. 

Of  inaported  watches  of  all  kinds,  fully  95  per  cent  come  from 
Switzerland  and  possibly  one-half  of  the  remainder  from  the  United 

"  Die  Deutche  Uhnnlndustrie,  1910. 


32  TABIFir  INFOKMATION  SURVEYS. 

States.     In  1913  the  total  number  imported  from  all  countries  ^^tj 
1,619,562. 

Nearly  all  imports  of  watch  movements,  cases,  and  other  parts  <^ 
watches  come  from  Switzerland,  and  watch  crystals  chiefly  from  Fraiioi 

Clocks. — Imports  of  clocks  are  small — the  ratio  to  exports  beinj 
approximately  as  1  to  275.  Very  few  American  clocks  are  sold  i! 
Germany,  foreign  supplies  coming  chiefly  from  Switzerland  am 
France. 

Imports  ixto  the  United  States.  j 

Volume, — The  total  importation  of  watches  and  clocks  and  pari 
thereof  amounteil  to  $15,705,551  in  the  fiscal  year  1920.  The  aniiuji 
importation  during  the  four  year  period  1910  to  1913,  under  the  ar 
of  1909,  ranged  between  $2,571,254  in  the  fisvjal  year  1910  unti 
$3,425,459  in  1913.  During  the  six-year  period  (1915-1920),  iimlei 
the  act  of  1913,  imports  ranged  between  $3,597,524  in  the  fiscal  yeai 
1916  and  $15,705,551  in  1920. 

Sources, — Most  of  the  foreign  watches  imported  by  the  United 
States  come  from  Switzerland;  clocks,  before  the  war,  were  receiver! 
chiefly  from  Germany. 

Imports  of  watches  and  parts  of  watches  during  the  five  fisca] 
years  from  1911  to  1915  averaged  $2,729,898  annually;  of  the 
miports  an  annual  average  of  $2,131,201,  or  78  per  cent,  came  from 
Switzerland.  Imports  from  Switzerland  increased  to  90  per  cent  of 
the  total  from  all  countries  in  1916,  and  to  92  per  cent  in  1917.  In 
1920  the  amount  received  from  Switzerland  was  a  little  over  91  pet 
cent.  The  increases  were  due  to  the  2:reater  demand  in  America  for 
small  watches.  Upon  the  entry  of  the  United  States  into  theEuro}>e;in 
war,  gentlemen's  wrist  watches  be^*ame  very  popular  with  the  mili- 
tary, ladies'  wrist  watches  and  brooch  wat(*hes  also  increased  in 
popularity.  The  demand,  which  was  chiefly  for  watches  of  the 
cheaper  grade,  was  supplied  mostly  by  importation  from  Switzerlami. 

The  importation  of  clo'^'ks  and  parts  of  clocte  during  the  five-year 
period  1911  to  1915  shows  an  annual  average  of  $794,389;  of  "this 
amount  clocks  and  parts  rer^eived  from  Gennany  averaged  $586,407. 
or  73  per  cent.  After  1915  the  imports  from  Germany  de^'reased  rap- 
idly, until  in  the  fis'al  year  1918  they  amounted  to  only  $12.  How- 
ever, by  1920  imports  from  that  country  had  increased  to  $115,023. 
International  trade  distnrbances  as  a  consequence  of  the  war  in 
Europe  which  finally  resulted  in  a  declaration  of  war  on  Germany  by 
the  United  States  in  April,  1917,  is  the  cause  of  the  large  decrease. 

Nature  of  fJie  import  movement. — Imports  consist  of  complete 
clocks  and  watches,  hands,  main  springs,  hair  springs,  balances, 
crystals,  and  jewels.  Tlie  amount  of  clorks  and  parts  of  clocks 
imported  during  the  last  de.ade  have  varied  but  little  from  year  to 
year.  On  the  other  hand,  the  importation  of  watches  and  parts  of 
watches  show  increases  amounting  to  from  $32,000  to  $4,974,000 
annually  from  1910  to  1020,  exc  ept  in  the  fiscal  year  1915,  when  a 
decrease  of  $368,000  is  rerordod.  Unsettled  conditions  in  Europe 
during  1914  and  1915,  which  rethiced  the  exports  from  Switzerland. 
America's  chief  source,  are  resj)onsible  for  the  smaller  imports  in  1915. 

Formerly,  prior  to  1914,  the  total  watch  imports  were  about 
equally  divided  between  cases  and  parts  on  the  one  hand  and  com- 
plete watches  and  movements  on  the  other.  Of  late  years  the  pro- 
portion of  complete  watches  and  movements  imported  has  greatly 


iPTMHed,  amounting:  in  IWO  to  over  80  per  c«nt  at  th«  toUA  wktch. 
unportffiian.    The  impcirtatioii  of  cases  is  almost  ne^UpbK 

ihgtrSmstifm, — Fram  65  to  85  per  cent  of  the  fom|?n  WHt-<he8  and 
-"■.m  60  to  70  per  cent  of  the  forei^  clocks,  since  1910.  entered  the 
'lined  States  thronfih  the  port  of  New  York;  most  of  t\te  r«^t  came 
•jutiuph  the  ports  of  Philadelphia,  Chic^tfo,  Baltimore,  and  Bo«ton,*» 
oil  of  which  vare  distributed  ^eaerally  tnwnghotit  the  country. 

Jewds. — The  importation  of  jewels  for  watches,  clocks,  or  meters 
fiurt  1907  ranged  between  $491,084  in  the  fiscal  year  1916  and 
*^  .9790  in  1918,  the  annual  avera^  for  the  12  year  period  being 

^7  "7 ,932. 

Fiiilr  95  per  cent  of  the  jewels  used  by  Ignite*!  States  watch  and 
. It -k  manufacturers  are  imported.  Most  of  the  jewels  have  come 
T'>m  Swrt«n4and,  Germany,  and  to  an  increasinjj:  extent  in  recent 
J  ears  from  Italy,  a  few  being  imported  from  Kn|Q:lan<l  an<l  France. 

rn/gtals, — ^B^oie  the  Euronean  war  (1914-1918)  watch  crystals 
¥ere  not  made  in  the  United  States,  the  American  au]>nly  Wing 
re-eived  chiefly  from  France,  Germany,  SwitKerland,  and  Austria. 
Sinoe  the  war1>epan  they  hare  l>een  received  from  Japan,  vSwitzer- 
ia^)d.  and  France,  the  former  country  beinff  the  chief  soiirco  of  supply. 
In  1915  the  Macbeth-Evans  Glass  Co.,  Pittahurgh,  Pa.,  undertook 
the  manufacture  of  watch  crystals,  but  witli  poor  success,  and  s\0>se-^ 
^uentlv  discontinued  their  manufacture,  f^hortly  afterwards  the 
Waterbury  Clock  Co.,  Watcrburv,  Conn,,  built  a  plant  and  began 
the  manufacture  of  crystals,  with  fair  success.  The  crystals  made 
W  this  company  are  said  to  be  acceptecl  by  the  trado  as  equal  to  the 
European  crystals  and  as  better  in  quality  than  those  imported  from 
Japan.  In  i918  the  Waterbury  Clock  Co.  manufactured  14,070,960 
watch  crystals. 

There  are  said  to  be  certain  difficulties  attending  the  pn>ductiort 
of  watch  crystals  that  explain  why  the  industry  has  never  progressed 
in  this  country. 

''Glass  is  of  such  a  nature  that  uniformity  of  product  can  not  he 
rounted  on,  making  most  uncertain  the  cost  of  the  material  itself. 

''The  grinding  and  shaping  of  the  crystal  in  its  mantjf a^»ture  is  not 
oti  such  positive  lines  that  the  require  I  size  can  be  obtaineil. 

'The  more  extended  the  business  the  greater  the  opiiortunity  of 
utilizing  off  sizes,  otherwise  valueless/* 

Character, — Foreign  watches  of  popular  size  and  shape  comiiet^ 
in  the  United  States  with  the  domestic  product,  btit  wntclies  of  Ofld 
size  or  shape,  watches  with  certain  special  features,  anci  some  of  the 
very  expensive  wat'^hes,  which  are  not  made  in  the  United  Rtnfes, 
are  purely  supplementary  to  the  domestic  prorluct. 

Pricks. 

After  1914  the  mounting  costs  of  labor,  salanes,  and  mnferinls 
';-';5ed  prices  of  American  watches  fo  advance  rnpidlv.  Hy  H^W 
tr.<»  wholesale  prices  to  jobbers  had  increnmcd  approxi'mntcrv  frorn 
>  tA  105  per  cent,  on  12-si7.c  wat/  hcs,  over  tlic  19l*l  I'Hr'cs,  Mie 
»T«ige  mrrease  being  62.38  per  ccnt.^*  Incrensc<?  ifi  pi^.cfl  sninllor 
♦un  12-8i2e  m  1910,  over  1013  prices,  thu^h]  aoproximfltely  fmni 
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32  to  79  per  cent,  the  average  increase  beini^  48  per  cent."  Aboul 
seven-eighths  of  the  watches  sold  in  the  United  States  are  12-siz^ 
and  smaller,  larger  sizes  having  lost  their  former  popularity  -wit^ 
consumers.  ! 

There  are  certain  of  the  higher  grade  American  wat?hes  on  wbirl| 
the  retail  selling  prices  are  nxed  by  the  manufacturers.  Increase^ 
in  eight  grades  of  these  watches  (12-size)  in  1919  over  1913  priced 
ranged  from  14.29  to  52.38  per  cent,  the  average  increase  oeinjl 
44.01  per  cent.** 

Tariff  History.  I 

• 

Watches  arui  parts  ofwaiches, — The  act  of  1894  retained  the  formei 
rate  of  25  per  cent  ad  valorem  on  all  watches  and  parts  thereof,  niakiug 
no  distinction  as  to  grades.  The  act  of  1897  changed  the  duty  t-o  i\ 
compound  rate  by  aading  to  the  former  rate  a  specific  rate  ^vliich 
varied  from  35  cents  to  $3  per  movement,  depending  upon  the  numbei 
of  jewels  contained  in  the  movement. 

The  first  year  (fiscal  year  1898)  after  the  passage  of  the  act  of  189  7 
the  value  of  imports  decreased  to  nearly  one-half  of  what  they  were 
during  the  last  year  (fiscal  year  1897)  of  the  old  law.  However,  a 
steadv  and  rapid  recovery  is  recorded,  so  that  by  the  fourth  year 
(fiscal  year  1901)  of  the  act  the  imports  had  fully  recovered  their 
former  volume,  and  by  the  fiscal  year  1907  they  were  about  double  the 
value  reported  for  the  last  fiscal  year  (1897)  of  the  old  law. 

The  act  of  1909  greatly  increased  the  specific  rate  on  watches  having 
15  jewels  and  less  in  their  movements,  thus:  The  rate  on  movements 
havmg  not  more  than  7  jewels  was  increased  from  35  to  70  cents; 
having  8  to  11  jewels,  from  75  cents  to  $1.85  each.  On  these  three 
grades  the  additional  ad  valorem  duty  was  abolished  by  the  act,  and 
on  the  higher  grade  watches  the  rate  remained  unchanged. 

No  effect  from  the  above  change  in  duty  is  perceptible  in  the  volume 
of  imports  during  the  three  full  years  (fiscal  years  1911-1913)  the  act 
was  in  operation. 

The  act  of  1913  changed  the  existing  rates  by  placing  a  straight  ad 
valorem  rate  of  30  per  cent  on  all  grades  of  watches  and  parts  of 
watches.  After  the  passage  of  this  act  an  increased  importatioa, 
amounting  to  37  per  cent  over  the  importation  of  the  last  fiscal  year 
(1913)  of  the  old  act,  was  recorded  during  the  fiscal  year  1914 — after 
the  new  act  had  been  in  operation  only  nine  months.  By  1918  the 
imports  had  increased  more  than  fourfold.  The  increase  in  price  and 
the  unusual  demand  created  by  the  war  should  be  taken  into  account 
in  considering  the  above  importations. 

Clocks  and  parts  of  clocks, — The  act  of  1894  made  no  change  in  the 
former  rate  of  25  per  cent  ad  valorem  on  clocks. 

The  act  of  1897  raised  the  duly  to  40  per  cent,  provided  no  part  was 
composed  of  china,  porcelain,  parian,  bisque,  or  earthenware.  A 
decrease  of  42^  per  cent  in  imports  was  noted  in  the  fiscal  year  \S9Hj 
following  the  passage  of  this  act.  A  gradual  recovery  then  took 
place,  and  after  the  lapse  of  six  years  (1898-1903)  the  value  again 
equaled  and  slightly  exceeded  the  value  of  the  importations  during  the 
last  fiscal  year  (1897)  of  the  old  act.  The  1897  act  also  placed  clock 
cases,  with  or  without  movements,  containing  china,  porcelain,  parian, 

^  Ibid.   Computed  on  12  grades. 

M  Computed  from  retail  selling  prices  supplied  by  Washington,  I).  C,  Jewelers. 
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i'isque,  earthen,  stone,  and  crockery  ware,  in  a  separate  paragraph 
ranring  duties  of  60  and  55  per  cent  ad  valorem,  according  to  whether 

r  not  ornamented.  Another  paragraph  of  the  same  act  placed  a  duty 
•>f  50  per  cent  ad  valorem  on  clock  cases,  with  or  without  movements, 
when  made  of  agate,  alabaster,  chalcedony,  chrysolite,  coral,  cor- 
n»'lian,  garnet,  jasper,  jet,  malachite,  marble,  onyx,  rock  crystal, 
«»r  spar. 
Tne  act  of  1909  made  four  important  changes  in  the  tariff  on  clocks: 
i.  Clocks  having  lever  movements  and  jewels  in  the  escapement 
received  special  mention  and  were  given  a  specific  rate  of  $1  in  addi- 
tion to  the  former  40  per  cent  ad  valorem  rate. 

2t  The  rate  on  clocks  and  parts  thereof  composed  partly,  but  not  in 
^hief  value,  of  china,  porcelain,  parian,  bisque,  or  earthenware,  was 
n<iuced  from  55  and  60  per  cent  to  40  per  cent  ad  valorem. 

'i.  Mention  of  clocks  made  of  agate,  alabaster,  chalcedony,  chryso- 
lite, coral,  cornelian,  garnet,  jasper,  jet,  malachite,  marliile,  onyx, 
Mok  crystal,  or  spar  was  entirely  omitted,  which  permitted  their  im- 
portation at  40  per  cent  ad  valorem  under  '*all  other''  as  against  50 
per  cent  under  tile  old  law  (1897). 

4.  A  provision  was  inserted  requiring  certain  identification  marks 
'Ml  dials,  movements,  and  cases. 

According  to  the  above,  an  increase  in  duty  was  made  on  one  class 
and  decreases  on  two  classes.  After  the  new  act  became  law,  imports 
^how  increases  of  50  per  cent  in  the  fiscal  year  1910  and  82  per  cent  in 
1^11  over  the  imports  during  the  last  year  (1909)  of  the  old  act  (1897). 

The  act  of  1913  divided  clocks  into  two  general  groups  according  to 
t!ie  materials  from  which  the  cases  were  made;  each  of  these  groups 
vas  subdivide<l  into  (a)  plain,  and  (h)  decorated,  with  rates  of  duty 
fmin  35  to  55  per  cent  ad  valorem,  in  place  of  the  former  rates  of  55  per 
cent  for  the  plain  and  60  per  cent  for  the  decorated.  All  other  clocks 
and  parts  thereof  were  given  a  rate  of  30  per  cent  ad  valorem  in  place  of 
40  per  cent  as  formerly.  The  following  year  (fiscal  year  1914), 
"f  which  nine  months  were  under  the  new  act,  shows  an  increas.^  of 
I")  per  cent  in  imports.  Decreases  occurring  in  the  years  following 
wore  due  to  disturbed  trade  conditions  resulting  from  the  outbreak 
f^f  war  in  Europe  in  1914. 

JeTfh. — Under  the  tariff  acts  of  1890  watch  jewels,  and  of  1894 
watch  and  clock  jewels,  were  admitted  free  of  duty.     The  act  of  1897 

fnade  watch  and  clock  jewels  dutiable  at  10  per  cent  ad  valorem, 

^hich  rate  has  continued  in  force  to  the  present  tune. 
Dulls. — Dials  received  special  mention  for  the  first  time  in  the  act  of 

1897,  wliich  provided  a  duty  of  40  per  cent  ad  valorem  in  place  of  25 

per  cent  required  (on  dials  as  parts  of  watches  or  clocks)  on  imports 

under  prior  acts. 
The  act  of  1909  changed  the  wording  of  the  law  to  read  'enameled 

•iialsfor  watches  and  other  instruments"  and  increased  the  duty  by 

adding  a  specific  rate  of  3  cents  per  dial  to  the  former  40  per  cent  ad 

valorem  rate. 

.  The  act  of  1913  changed  the  wording  of  the  pargraph  so  as  to 

include  with  dials  also  dial  plates,  and  the  duty  was  reduced  to  a 

straight  ad  valorem  rate  of  30  per  cent. 
Such  statistics  as  are  available  on  dials  are  not  comparable  as 

l^etween  the  different  tariff  acts. 
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Competitive  Conditions. 

Watches  from  the  United  Kingdom,  France,  and  before  the  %vai 
from  Germany,  have  entered  into  competition  with  the  product  oj 
the  United  States  to  only  a  small  extent;  active  competition,  however j 
has  come  from  Switzerland.  I 

As  a  rule,  the  Swiss  watch  is  a  good  timekeeper  and  sells  as  readih] 
to  the  American  consumer  as  one  of  domestic  manufacture.  They  arc^ 
made  in  attractive  designs,  in  a  great  variety  of  sizes  and  shapes,  ancj 
some  contain  special  features  not  found  in  American  watches.  S'^^'^is^ 
watches,  ranging  in  price  and  qualit^r  from  the  cheap,  low-grade 
watch  to  the  finely  made  high-priced  article,  have  for  many  years  been! 
plentifully  supplied  to  the  American  market. 

Cheap  and  aoundant  highly  skilled  labor  in  Switzerland  has  worked 
to  the  disadvantage  of  the  American  watch  and  clock  manufacturer. 
In  his  attempt  to  meet  the  situation  the  American  producer  early 
turned  his  attention  to  the  use  of  machinery,  which  he  improvised  and 
improved  from  time  to  time  until  to-day  the  American  watch  and 
clock  machinery  is  the  most  practical  and  efficient.  The  use  of  ma- 
chinery not  only  reduced  the  labor  cost,  but  improved  the  product  by 
standardizing  and  making  the  parts  interchangeable,  so  that  the 
movements  fit  into  cases  of  standard  size,  repairing  was  facili- 
tated, being  more  easily  made  than  in  a  foreign  watch,  whose  parts 
are  usually  made  in  the  rough  and   must  be  trimmed  to  fit   the 

g articular  job.     It  is  only  in  the  higher  grade  foreign  watches  that 
nished  repair  parts  can  be  had,  and  for  tliis  reason  many  American 
watchmakers  refuse  to  repair  the  cheaper  grades  of  Swiss  watches. 

Diffi'^ulty  in  securing  skilled  labor  in  American  watch  factories  ha^ 
been  the  greatest  obstacle  in  the  progress  of  the  industry.     This  con- 
dition  was  greatly  aggravated  shortly  after  the  outbreak  of   the 
European  war  by  the  unusually  high  wages  paid  by  certain  war 
industries,  which  attracted  consideranle  labor  away  from  the  watch 
industry.     In  addition  the  watch  industry  was  further  drawn  upon  by  ; 
the  draft  of  many  of  its  workers  for  the  United  States  Army  after  this 
country  became  an  active  participant  in  the  war.     Inexperienced  | 
labor  is  undesirable  in  most  branches  of  watch  making,  and  labor 
becomes  profitable  only  as  experience  in  the  work  is  gained.     It  not 
infrequently  happens  that  losses  occur  to  the  manufacturer  through   | 
the  lack  of  experience  of  an  employee.     To  gain  the  necessary  expe- 
rience requires  an  apprenticeship  of  approximately  one  month  to 
three  or  four  years — depending  upon  the  requirements  of  the  difi'er-    : 
ent  operations. 

In  Switzerland  highly  skilled  labor  has  been  for  manv  years  botli 
cheap  and  abundant.     A  factor  in  bringing  about  this  condition 
is  the  custom  of  Swiss  manufacturers  in  letting  out  the  work  of    i 
making  various  parts  to  home  workers.     It  is  common  for  the  home    i 
worker  to  receive  assistance  in  doing  the  work  from  other  members    \ 
of  his  household,  often  including  every  inmate  of  the  worker  s  home. 
By  such  a  system  workers  receive  a  preliminary  training  which  fits 
tliem  to  a  large  extent  for  the  work  of  assembling  done  in  the  factory, 
and  the  manufacturer  is  put  to  but  little  trouble  in  securing  competent 
help.     Fifty  per  cent  of  the  workers  in  the  Swiss  watch  industry 

were  engaged  in  doing  home  work  in  1916. 

I 
I 
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The  American  watch  manufacturer,  on  the  other  hand,  by  making 
h\<  product  from  start  to  finish  in  the  factory  is  obliged  to  train  and 
•ievelop  his  workers  from. the  beginning.     Such  laboris  of  little  value 
until  the  worker  becomes  trained  and,  in  jtistice  to  himself,  the  manu- 
facturer can  afford  to  pay  only  a  low  wage  until  the  worker  has 
^leveloped  skill.     In  America  an  apprentice  is  difficult  to  obtain  at 
the  wage  the  watch  manufacturer  can  afford  to  pay  for  such  help 
itnd  also  difficult  to  retain  until  he  has  acquired  sufficient  knowledge 
u?id  dexterity  to  entitle  him   to  the  higner  wage  commanded  by 
skilled  workmen  when  he  finds  that  he  can  earn  more  in  another 
industry  which  pays  higher  wages  for  unskilled  labor. 

Wakh  crystals. — -The  manufacture  of  watch  crystals  began  in  the 
I'aited  States  after  imports  from  Germany  and  Austria-Himgary 
were  cut  off,  following  the  outbreak  of  war  (1914)  in  these  countries, 
iVAi]  importation  from  other  countries  became  difficult.  About  the 
>iime  time  Japan  began  to  manufacture  watch  crystals,  and  that 
country  has  since  become'  the  largest  seller  of  foreign  crystals  to  the 
United  States,  Japanese  crystals  are  said  by  some  to  be  inferior 
to  the  crystals  made  in  this  country,  but  being  sold  at  a  lower  price 
tliey  find  a  ready  market  in  the  United  States,  to  the  detriment  of  the 
young  American  industry  which,  the  manufacturers  say,  is  ''seriously 
affected  by  the  new  and  unexpected  competition  from  «Japan." 

Specifications  Governing  the  Value  of  Watch  Movements. 

The  principal  specifications  governing  the  value  of  watch  move- 
ments, and  to  which  the  wholesale  or  retail  buyer  gives  particular 
attention,  are  the  number  of  jewels  and  the  adjustments.  This  state- 
ment is  confirmed  bv  the  fact  that  most  American  railways  accept 
for  service  watches  having  17  or  more  jewels,  and  which  must  be 
adjusted  to  temperature,  isochronism,  and  to  run  within  a  limit  of  10 
seconds  in  five  positions  during  a  period  of  five  days,  while  watches 
having  less  than  17  jewels  or  which  do  not  have  the  required  adjust- 
ments are  usually  rejected. 

Jewels  are  used  in  the  manufacture  of  watches  to  reduce  the  friction 
of  moving  parts  to  a  minimum,  and  it  is  a  fact  that  the  operations  of 
drilling,  turning,  and  polishing  garnet,  ruby,  and  sapphire  hole 
jewels  and  end  stones  have  never  oeen  successfully  accomplished  in 
the  United  States  except  in  limited  quantities,  due  in  part  to  the 
tlifficulties  experienced  in  obtaining  raw  material  and  workmen 
having  experience  in  this  work,  and  for  this  reason  most  of  the 
American  manufacturers  of  watches  are  compelled  to  obtain  them 
from  European  countries. 

American  watches  are  nearly  all  jeweled  as  follows: 

Seven-jewel  watches  have  balance  upper  and  lower  end  stones, 
halance  upper  and  lower  hole  jewels,  receiving  and  discharging 
pallet  jewels,  and  a  roller  jewel. 

TEleven-jewel  grades  have  balance  upper  and  lower  end  stones, 
balance  upper  and  lower  hole  jewels,  receiving  and  discharging 
pallet  JQib^els,  a  roller  jewel,  third  upper,  fourth  upper,  escape  upper, 
and  pallet  arbor  upper  hole  jewels. 

Fiiteen-jewel  grades  have  upper  and  lower  end  stones,  balance 
^Pper  and  lower  hole  jewels,  receiving  and  discharging  pallet  jewels, 
a  roller  jewel,  third  upper  and  lower,  fourth  upper  and  lower,  escape 
^Pper  and  lower,  and  pallet  arbor  upper  and  lower  hole  jewels. 
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Seven  teen- jewel  grades  have  balance  upper  and  lower  end  stones, 
balance  upper  and  lower  hole  jewels,  receiving  and  discharging 
pallet  jewels,  a  roller  jew^l,  and  the  third  pinion,  fourth  pinion, 
escape  pinion,  pallet  arbor  and  center  staff  upper  and  lower  pivots  are 
journaled  in  hole  jewels. 

Nine  teen-jewel  grades  have  balance  upper  and  lower  end  stones, 
balance  upper  and  lower  hole  jewels,  receiving  and  discharging  pallet 
jewels,  a  roller  jewel,  and  a  third  pinion,  fourth  pinion,  escape  pinion, 
pallet  arbor  and  center  staff;  barrel  arbor  upper  and  lower  pivots  are 
journaled  in  hole  jewels. 

Twenty-one- jewel  grades  have  balance  upper  and  lower  end  stones, 
balance  upper  and  lower  hole  jewels,  receiving  and  discharging  pallet 
jewels,  a  roller  jewel,  upper  and  lower  third  and  fourth  hole  jewels, 
upper  and  lower  escape  pinion  jewels  and  end  stones,  upper  and  lower 
pallet  arbor  hole  jewels  and  end  stones,  upper  and  lower  center 
staff  hole  jewels. 

Twenty-three- jewel  grades  have  the  same  jewels  as  21-jewel  move- 
ments with  the  exception  of  two  additional  jewels  for  the  barrel 
arbor  pivots. 

It  would  be  impossible  to  determine  the  exact  number  of  iewels  in  a 
watch  movement  without  removing  the  dial  and  hands,  and  this  may 
cause  trouble  of  various  kinds,  as  there  is  always  the  liability  of 
disturbing  the  adjustments,  breaking  dials,  pivots,  jewels,  etc., 
and  the  rating  of  the  watch  should  be  tested  again  to  insure  its  being 
in  good  condition. 

Watches  having  7  or  11  jewels  are  seldom,  if  ever,  adjusted  to 
either  temperature  or  positions,  and  this  applies  to  most  15-jewel 
movements  of  recent  manufacture. 

vSeventeen-jewel  watch  movements  are  not  always  adjusted,  some 
of  them  being  merely  timed  to  run  within  a  few  seconds  per  day: 
others  are  adjusted  to  temperature  only;  some  to  temperature  ana 
three  positions,  and  some  to  temperature  and  five  positions;  19,  21, 
and  23  jeweled  watches  are  usually  adjusted  to  temperature  and 
five  positions. 

Adjusted  to  *  temperature,"  '*isochronism,"  and  ''position"  are 
terms  used  in  connection  with  watches  which  have  been  given  the 
following  treatment,  and  all  movements  adjusted  to  position  are 
adjusteci  to  isochronism:  After  the  watches  have  been  assembled 
they  are  run  for  a  period  of  time,  usually  24  hours,  to  ascertain 
whether  the  arcs  of  vibration  of  tlie  balance  are  mainttdned  "within  a 
certain  limit.  Isochronism,  as  applied  to  watches,  means  that  when 
the  long  and  short  arcs  of  vibration  of  a  balance  are  made  in  enual 
time,  irrespective  of  wliether  the  main  sprtn^  is  fully  wouna  or 
nearly  run  down,  the  haii'spring,  which  assists  in  the  control  of  the 
balance,  is  isochronal  or  isochronous.  There  are,  however,  certain 
influences  which  many  disturb  the  isochronous  spring,  as  a  defective 
action  of  the  escapement,  difTerence  in  size  of  pivots,  change  in  the 
weight  of  a  balance,  or  a  variation  in  the  motive  force. 

'I  he  movements  are  place<l  in  a  box  constructed  with  a  thftrmostat 
or  rc»;^uljitor,  which  k(»eps  a  uniform  temperature  of  about  l02^  F., 
for  tfie  purpose  of  adjusting  them  to  temperature.  After  running 
in  this  box  tor  a  number  of  houi*s  a  nott»  is  made  of  the  effect  of  the 
heat,  and  the  watches  are  then  placed  in  another  box  having  a 
temp4»rature  of  34  '  F.,  and  another  run  is  made  and  the  variation,  if 


TARIFF  IKFORMATIOK  SURVEYS.  39 

anr,  noted.  If  the  watches  show  a  variation  in  these  extremes  of 
t^^mperature,  changes  are  made  in  the  position  of  the  screws  to  com- 
pensate for  the  error.  If  this  is  not  accomplished  in  one  trial, 
snoilar  treatment  must  be  p^iven  them  until  they  run  correctlv. 

In  making  the  changes  in  the  temperature  adjustments  moving  the 
screws  to  correct  the  error,  will,  in  most  cases,  throw  the  balance 
•out  of  poise."  This  necessitates  repoising  the  balance  before  pro- 
reeding  with  the  position  test.  The  watches  are  then  run  with  the 
pendant  vertical,  and  timed  in  this  position  until  they  run  within  a 
lew  seconds  in  24  hours.  The  watch  is  ready  at  this  time  to  be  put 
through  the  t^sts  for  position  rating,  and  is  run  for  24  hours  with  the 
dial  up,  and  a  notation  made  of  its  rate  in  this  position.  The  move- 
ment is  then  run  with  the  dial  down  for  24  hours,  and  its  rate  taken 
as  before.  In  the  third  test  the  watch  is  run  for  24  hours  with  the 
pendant  upright,  and  a  record  is  made  of  its  performance  in  this 
positiottw  The  fourth  position  test  is  made  witn  the  pendant  in  a 
horizontal  j>o8ition,  turned  to  the  left,  and  a  run  of  24  hours  is  asain 
made  and  its  rate  noted.  The  iifth  position  is  with  the  pendant 
turned  to  the  right,  in  a  horizontal  positi()n,  and  the  24-hour  run  is 
made  as  before,  and  its  rate  recorded.  After  making  these  tests  it 
is  often  found  that  the  watches  do  not  run  within  the  required  limit, 
and  the  watches  are  turned  over  to  expert  workmen  known  as  "posi- 
tion men,"  who  make  changes  which,  by  long  experience,  have  been 
found  necessary  to  correct  the  errors  which  may  have  been  caused 
in  various  ways,  as  hairspring  being  soft,  not  properly  trued;  defec- 
tive collecting,  studding,  brequ^ting,  and  levelmg  of  the  hairspring; 
or  it  may  be  that  the  hairspring  is  not  free  between  the  regular  pins ; 
the  balance  pivots  may  diner  in  size  or  be  damaged  in  handling;  and 
the  hole  jewels  may  not  be  well  polished;  or  there  may  be  too  little 
or  too  much  freedom  between  tne  pivots  and  the  jewels,  either  in 
their  annular  bearings  or  between  the  end  stones. 

The  fork  and  roller  action  may  be  defective;  the  escapement  may 
not  be  properly  banked,  the  draft  of  the  pallets  may  be  unequal,  the 
lock  naay  be  too  strong  or  too  light.  T\xe  wheels  and  pinions  of  the 
train  may  be  defective,  or  the  pivots  of  the  pinions  may  not  be  free 
in  the  lewels.  Jewels  may  be  set  out  of  upright,  or  may  be  chipped 
or  cracked. 

A  mainspring  with  poor  temper  may  cause  much  trouble,  or  the 
wheels  which  carry  the  hour  and  minute  hands  may  be  defective. 
After  the  changes  which  have  been  found  necessary  are  made  the 
movements  are  again  run  in  the  five  positions  mentioned  before,  and 
it  is  not  an  unusual  thing  that  a  watch  may  require  this  treatment 
many  times,  and  it  frequently  takes  several  months  before  it  will  run 
within  the  required  rating.  (The  Hampden  Watch  Co.,  H.  R.  Doc. 
Xo.  1447,  p.  1860.) 

Digest  of  Letters  from  ^Lvntjfacturers. 

Tlireat^ned  English  competition  in  wat^^hes. — ^With  a  letter  from  Wm. 
H.  Ingersoll,  of  Robert  H.  IngersoU  &  Bro.,  315  Fourth  Avenue,  New 
York,  manufacturers  of  IngersoU  watches,  April  21,  1919,  was  in- 
<*losed  a  copy  of  an  article  appearing  in  the  New  York  Evening  Mail 
of  April  11,  1919,  stating  that  Great  Britain  was  making  an  energetic 
effort  to  capture  the  American  watch  and  clock  market;  that  agents 
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of  the  large  watch  and  clock  concerns  of  Great  Britain  have  been 
lookino;  into  the  possibility  for  trade  in  these  commodities  in  the 
United  States,  ana  that  the  British  Government  is  behind  the  move, 
having  provided  what  in  effect  amount  to  subsidies  for  the  British 
exporters.  - 

Mr.  IngersoU  states  that  he  has  just  returned  from  an  extensive 
tour  of  England  and  heard  nothing  of  watch  manufacturing  except 
that  watchcases  were  to  be  manufactured,  and  also  that  some  Swiss 
manufacturers  were  going  to  set  up  a  factory  in  England  in  anticipa- 
tion of  a  continuation  of  the  present  high  tariff  which  has  been 
imposed  on  watches. 

J/wrh. — The  Vallorbes  Jewel  Co.,  Lancaster,  Pa.,  May  7,  1919, 
claim  that  phonograph  jewels  or  phonograph  jewel  needles  and  agate 
scale  bearings  are  in  the  same  category  as  watch,  clock,  and  meter 
jewels,  and  therefore  for  the  sake  of  consistency  should  be  included 
m  the  same  paragraph  of  the  tariff  act.  The  paragraph  should  in- 
clude: ['"^  *  *  any  mineral  stone  shaped  and  polished  in  form  as 
a  superior  substitute  for  metal,  and  commonly  known  as  jewels." 

Jewels  can  be  made  of  any  mineral  substance  with  varying  degrees 
of  reliability.  The  more  common  stones  used  being  agate,  garnet, 
sapphire,  diamond,  ruby,  and  also  the  synthetic  or  manufactured 
rul)y  and  sapphire. 

Jewels  are  manufactured  in  Germany,  Switzerland,  and  Italv,  a 
few  being  made  in  England  and  France,  and  are  imported  from  these 
countries. 

Gennany  makes  few  watch  jewels,  ^though  in  the  past  that  country 
had  a  real  monopoly  of  the  agate  industry  in  such  articles  as  agate 
or  cornelian  marbles,  agate  scale  bearings,  penholders,  mortars, 
pestles,  etc. 

Probably  only  5  per  cent  of  the  jewels  used  in  America  are  made 
here;  the  reason  bemg  that  it  takes  several  vears  of  apprenticeship 
before  labor  becomes  remunerative,  the  cost  ot  which  to  the  American 
manufacturer  is  prohibitive. 

In  Europe  the  smaller  waste  from  the  cleavings  of  gem  or  jewelry 
stones  is  largely  used  in  making  watch-jewel  blanks  by  persons  who 
have  had  many  years  experience  and  are  engaged  solely  in  that  work; 
this  has  resulted  in  most  of  the  iewel  makers  in  Europe  buying  their 
blanks  from  makers  of  blanks  alone,  as  they  can  buy  them  cheaper 
than  they  can  make  them.  Therefore  if  a  higher  duty  is  placed  on 
finished  jewels  the  duty  on  partly  finished  jewels  should  be  reduced 
or  entirely  removed,  if  production  in  this  country  is  to  be  encouraged. 

No  jewel  is  serviceable  or  can  be  used  unless  it  is  polished  either  in 
its  entirety  or  in  part. 

Under  the  present  law  customs  officials  are  at  times  inclined  to 
assess  l)lanks  at  higher  rates  of  duty  than  the  finished  jewels. 

Match  crijfitaU, — The  Macbeth-Evans  (ilnss  Co.  in  1915  attempted 
the  maimfacture  of  watch  crystals,  Imt  with  poor  success.  Prior  to 
the  war  watch  crystals  were  made  in  France,  Switzerland,  and  Austria. 
The  material  was  sold  in  this  country  at  such  a  low  price  prior  to 
the  war  that  its  manufacture  never  interested  anvone  on  this  side. 
(Letter  from  the  Macbeth-Evans  (ihiss  Co.,  Apr.  IS,  1919.) 

The  Waterbury  Clock  Co.,  Waterbury,  Conn.,  since  the  beginning 
of  the  European  war  (or  alumt  1916  or  1917)  established  complete 
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facilities  for  the  manufacture  of  watch  crystals,  including  the  making 
of  the  ^ass  itself. 

Before  the  war  watch  crystals  were  imported  from  France,  Ger- 
many, Switzerland,  and  Austria.  They  are  now  (1919)  received  from 
Switzerland,  France,  and  Japan. 

Watch  crystals  manufactured  by  this  company  are  generally  ac- 
cepted by  the  trade  as  equal  to  the  European  crystals,  and  as  a 
better  quality  than  those  imported  from  Japan. 

There  has  been  considerable  range  in  the  quotations  on  imported 
glass.  The  present  (1919)  wholesale  price  of  the  Waterbury  crystals,  on 
the  cheapest  styles,  would  average  slightly  above  the  European 
crystals,  and  about  35  per  cent  above  the  price  of  the  Japanese.  On 
tfi^e  better  grades  the  Waterbury  price  would  average  about  12  per 
cent  higher  than  the  imported  crystal3,  prices  being  the  cost  to  the 
American  consim[ier. 

In  1918  the  Waterbury  company  manufactured  14,070,960  watch 
crystals. 

Glass  for  watch  crystals  should  be  white,  clear,  well  leaded,  and 
soft  for  grinding;  tough  to  avoid  chipping,  good  luster  and  free  from 
blemishes. 

While  there  have  been  several  attempts  to  introduce  in  this  coun- 
try  the  Waterbury  people  know  of  no  other  American  producer  at 
thepresent  time. 

There  are  certain  dijQ&culties  attending  the  production  of  watch 
crystals  that  explain  why  the  industry  has  never  been  successfully 
established  in  this  country. 

Glass  is  of  such  a  nature  that  uniformity  of  product  can  not  be 
counted  on,  making  most  uncertain  the  cost  of  tne  material  itself. 

The  grinding  ana  shaping  of  the  crystal  in  its  manufacture  is  not 
on  positive  lines,  such  that  the  required  size  can  be  obtained. 

The  more  extended  the  business  the  greater  the  opportunity  of 
utilizing  oflf  size,  otherwise  valueless. 

The  nope  entertained  of  measurably  competing  with  European 
manufacture  is  seriously  affected  by  the  new  and  unexpected  compe- 
tition of  Japan. 

The  present  tariff  of  30  per  cent  is  not  sufficient  to  overcome  the 
difference  in  the  price  of  labor,  and  a  higher  duty  should  be  granted 
to  the  industry. 

As  stated  by  the  Waterbury  company,  '*Our  selling  prices  on  the 
better  grades,  now  say  12  per  cent  above  the  Swiss,  represent  our 
average  costs  for  the  year  1918,  and  reduction  to  those  figures  was 
made  necessary  by  the  renewed  importation  following  the  war.'' 

Production  ofvxitches,  clocks,  and  parU  of,  in  the  United  States. 

[From  Federal  Census.] 


Yeaj. 


\ym »S14,606,571 

1504 120,492,904 

ISfW »  22,285,919 

1914 i      23,267,620 


Watches,  and 
parts  or. 


Clocks,  and 
parts  of. 


"17,503,203 
'9,293,692 

>  12,910,923 
11,969,811 


Total. 


122,109,774 
29,789,596 
35, 196, 842 
35,237,431 


<  Includes  cases  but  not  materials. 

s  Inrludes  materials  for  both  watches  and  clocks  to  the  amount  of:  1899,  $345,347;  1904,  $428,692:  1909, 

$675,292. 
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Watches  and  clocks ^  and  parts  of— Imports  by  countries  (fiscal  years). 


Imported  f rom— 


Austria-Hungary 

Belgium 

France 

Germany 

Italy 

Switzerland 

United  Kingdom 

Canada 

Japan 

Another 

Total 


1010 


$4,161 

7,828 

301,531 

680,740 

63,342 

1,381,765 

122,049 

2,276 

1,530 

6,121 


lOU 


111,063 

16,978 

273,778 

828,432 

63,374 

1,807,0S5 

145,  A34 

2,470 

2,405 

11,742 


1912 


17,713 

16,130 

313,572 

702,325 

50,318 

1,756,161 

120,072 

2,445 

1.583 

7,301 


2,571,254       3,162,061       2,006,640 


1013 


$11,205 

13,100 

322,660 

852,056 

56,167 

2,018,690 

138,318 

2.479 

2,503 

5,883 


3,425,450 


Imported  from~ 


1015 


Austria-Hungary $40,330 

Belgium 6,110 

France 16<.;<96 

Germany i  798.440 

Italy 151,937 

Switterland 2,422,022 

United  Kingdom 146,324 

Canada |  3, 797 

Japan I  858 

All  other 11,992 


1916 


1917 


1918 


1919 


$167,335 

163.769 

118,303 

3,029,819 

104,150 

2,609 

8,434 

3,105 


$290,438 

2.359 

115,923 

5,247,190 

29,046 

23,655 

38,342 

14,928 


$190 


941,580 

12 

166,028 

7,871,670 

54,113 

120,846 

322,273 

1,374 


Total -    3,745,206  ,    3,507,524  i    5,762,781  [    0,478,005 


$1,686 

755,805 

35,640 

241,554 

0,081,067 

20,085 

21,071 

428,15 

1,023 


1914 


S21,(K3 

10,  10 

2S6,ft,1 

1,031,01 

TO,  54 

2,7l5,iMi 

132,  5r! 

4,d€ 

1,47 

19,06 


4,292,15 


1920 


831 


Tl 


15,3 

7r.0, 3^ 

129. 3M 

32S,5jy 

14,  Ifil.OOC 

60,^7l 

14.999 
217,771 

16.  4IJ2 


10, 507,  87*   ,     15.705,551 


Watches,  and  parts  of-^Imports  by  countries  {fi$eal  years). 


Imported  from— 


A  ustria-Hungary 

Belgium 

France 

Germany 

Italy 

S?ritzerland 

United  Kingdom 

Canada 

Japan 

All  other 

Total 


1010 

1911 

1912 

1913 

1914 

$501 

$1,082 

$928 

$5^389 

$0,599 

1.691 

6,633 

4,930 

4,910 

5,152 

133,913 

118,566 

172,417 

185,148 

1S5,255 

221,878 

224,276 

240,520 

273,753 

320,903 

62,6K7 

62,201 

58,485 

57,864 

70.512 

1,35.S.198 

1,796,922 

1,749,356 

1,997,300 

2,701,561 

76,003 

73,135 

78,819 

84,460 

86,941 

1,090 

1,352 

1,794 

1,849 

3^252 

19 

2KS 

161 

90 

3 

3,422 

9,674 

6,272 

4,972 

3,560 

1,869,402 

2,293,679 

2,313,677 

2,615,744 

Z,3S6,738 

I 

Imported  from—           J  1915 

I 

Austria-Hungary I  $19,635 

Belgium 1  ^162 

France '  107,567 

Germany I  220,813 

Italv I  151.380 

Switterland ,  2,411,266 

United  Kingdom 1  115,303 

Canada I  2,379 

Janan 95 

Another !  7,051 

Total '  3,039,651 


1916 


1917 


$116, 
17. 

11 «, 
3,019, 

^1, 

7, 
1. 


617 
348 
120 
690 
519 
737 
230 
467 


$248,912 

1,625 

114,S79 

5^237,070 

16, 484 

22,514 

36.502 

13,866 


3,362,728  '    5,691,852 


1918 


1919 


$904, 7«1 


165,579 

7,821.795 

42,556 

120,220 

316,431 

228 


9, 371, 570 


$704 

731,460 

561 

241,404 

9,072,919 

15,956 

18,440 

423,190 

1.779 


1920 


^ 

11. 05;^ 
716,999 

i4,av> 

328,495 
14,134.941 

38.050 

9.<n9 

215. 7fJ 
11,310 


10,506,413       15,480.786 
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Clocks^  and  porta  of—ImporU  by  coutUriea  (fiscal  yeart). 


Imported  from— 


Fraaee 

(ifTcnoy. 

"^-rixzntend 

L'LUed  Kingdom . 
AQdiia-HuDgary . 

B^Igiam 

.'af^ui 

luly 

Ci-ada 

AD  other 


Total. 


Imparted  from — 


France 

liwmany 

Svit^emnd 

r  rated  Kingdom 
A  iFtria-Hungary 

Bf  Ifiiiiim 

-  ifian 

Italy 

Cackda 

AUothw 


Total 


1910 


$167,618 

458,862 

13,567 

46,946 

3,660 

6,137 

1,520 

655 

1,188 

1,699 


701,862 


1911 


$155,212 

604,156 

10,563 

72,499 

10^031 

10,345 

2,117 

1,173 

1,118 

2,068 


869,282 


1912 


$141, 155 

461,805 

6,825 

50,253 

6,790 

11,209 

1,422 

833 

651 

1,029 


681,972 


1913 


$187, 521 

578,303 

21,590 

53,849 

5,906 

8,289 

2,413 

303 

630 

911 


1915 


$56,829 

577,627 

10,756 

31,Q21 

20,695 

948 

763 

557 

1,418 

4,941 


705,555 


1916 


$50,718 

146,421 

10, 129 

22,631 


1,204 

183 

1,872 

1,638 


234,796 


1917 


$11,526 

734 

10,120 

13,462 


1,840 
1,044 
1,141 
1,062 


70,929 


1918 


$36,828 

12 

49,875 

11,657 

190 


5,842 
449 
626 

1,146 


809,715 


1919 


1914 


$101, 400 

710, 146 

13,640 

45,561 

11,470 

4,951 

1,467 

32 

1,255 

15,500 


$24,435 

35,079 

8,148 

14,029 


982 
4,965 

150 
3,531 

144 


106, 525 


91,463 


905,421 


1920 


43,337 

115,023 

26,059 

22,821 

823 

4,322 

2,008 

90 

5,190 

5,092 


224,765 


Dials  J  enameled,  for  watches,  etc. — Imports  by  countries  (fiscal  years). 


Imported  from— 

1910 

1911 

1912 

Brfjrinm 

Number. 

Number. 

30,204 

20,320 

29,322 

734,850 

184,994 

$1,484 
1,914 
1,978 

36,857 
9,782 

Number. 

47,550 

15,194 

6 

513,209 

41,134 

3 

$1,860 

France 

27,024 

1,509 

386, 9a3 

1,419 

$3,689 
134 

22,268 
172 

2,089 

t-rttnany 

i^vitzprland 

25,741 

Criited  Kingdom 

2,482 

^'Aoada T 

Japan 

183 

54 

Total 

416, 855 

26,263 

999, 873 

62,069 

617,096 

32,186 

Imported  from— 

ig 

113 

19141 

1915 

1916 

1917 

1918« 

A'Ktria-Hungarv 

NumbfT. 

$13 

Beljrium r. . ." 

.        $111 

France 

12,047 
72 

$463 
22 

93 

7 

347 

6.211 

22 

$55 
2,347 

$507 

$1,478 

'  >  ermanv 

309 

S<»therl&nds 

Pvrit  Jtcrland 

252,615 
1,338 

18,782 
78 

1,060 
14 

3,088 
1,  lf)5 

2,882 

5,805 

I'nited  Kingdom 

^anads 

2 

Bra^Jl 

1 

20 

5 

320 

China 

1 

65 
660 

Jamn 

1 

\I1  other 

1 

1 

Total 

266,072 

19,345 

6,593 

1,494 

7,000 

4,114 

7,285 

I  Stati^ics  of  quantities  are  not  available  for  year  1914  and  after, 
t  Data  not  available  after  1918. 


44 


TARIFF   INFORMATION   SURVEYS. 


Wat(^ies^  complete — Imports  for  consumption — Revenue. 


Fiscal  year. 


1914 1. 
1914  K 


1915. 
1915. 
1915. 
1915. 

1916. 
1917. 
1917. 
1918. 
1919. 

1919. 
1920 


Rate  of  duty. 


30  per  cent 

Free  for  use  of 
United  States. ' 

30  per  cent 

30-20  per  cent  s 

Free,  Sec.  4,  M.... 

Free,  Cuban  recip- 
rocity, article  (»6. 

30  per  cent 

do 

30-20  per  cent  > 

30  per  cent 

Free,  from  Philip- 
pine Islands. 

30  per  cent 

do 


Quantity. 


NumbfT. 


1,274,773 


Value. 


$501,855 
193 

809,218 
189 
144 
135 

1,092,450 

1,705,121 

26 

3,037,190 

4 

3,377,655 
3,476,928 


Duty 
collected. 


$150,557 


242,765 
45 


Value  per 

unit  of 

quantity. 


327,735 

511,536 

6 

911,157 


1,013,297 
1,043,078 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 

30.  <«^ 


$2.73 


30.  tV 

24.  UC 


30. 00 
30.0IJ 
24.00 
30.  <K] 


30.00 
30.  W 


1  Oct.  4, 1913,  to  June  30,  1914. 


>  Reciprocity  with  Cuba. 


Watch  movements — Imports  for  consumption — Revenue, 


Fiscal  year. 


1907. 


Rate  of  duty. 


35  cents  each  plus 
25  per  cent  to  $3 
eacn  plus  25  per 
cent. 

....do 


1908 

1909 do. 

1910> ! do 

1911 ' do 

1912 1 do 

1913« ' do 

1914 i do 

1914 '  Free 

1914« 1  30  per  cent 


1915. 
1916. 
1917. 
1918. 
1919. 
1920. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


•I 


Quantity. 


Number. 


960,480 


612,427 
617,678 
339,719 
416,777 
352,015 
405,560 
87,814 
5 


2,365,057 


Value. 


$1,289,895 


890,819 
845,660 
639,962 
828,726 
810,582 

250,626 

473 

808,497 

822,507 

1,235,233 

2,679,770 

4,012,472 

4,868,330 

7,755,895 


Duty 


Value  per 
unit  of 


Actual  and 
computed 


«>"«^lqSSmy,j~>^'r*" 


rate. 


1 
1 

Percent. 

$717,989 

$1.34 ; 

53.66 

484,092 

1.45 : 

54.34 

475,148 

1.37  ; 

56,19 

342,419 

1.88 

53.51 

429,650 

1.90  . 

51. « 

391,337  . 

2.30  . 

48,2$ 

447,734  1 

2.46 

44.  Ml 

102,966  ■ 

1.82 
94.60   . 

39.66 

269,549   

246,752   

370,570, 

803,931    

1,203,742  i 

1,460,499   

2,326,760  I  3.28 


I 


30.00 
30.00 
30:00 
30.00 
30  00 
30.00 
30.00 


1  Indudini;  time  detectors  1910  to  Oct.  3, 1914. 

s  July  1  to  Oct.  3,  1913. 

<  Time  detectors  not  included  after  Oct.  4, 1914. 


TAKIFF  IKFOEMATION  SURVEYS. 
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Cases  and  parts  of  watches — Imports  for  consumption — Revenue. 


Fiscal  year. 


Rate  of  duty.         Quantity. 


40  per  cent 

75ol40pert:ent*. 
40-20  per  cents... 
40  per  cent. 


IVC7 

ISC? 

1*7 

if« 

:s«. j  75  of  40  per  cent  >. 

V^'A ;  40-20  per  cent 

IhS 40percent 

ii09 '  75  of  40  per  cent  >. 

:«9 

nm 

!i:o 

mi 

]^ii 


40-20  per  cent  *. 

40  per  cent 

40-20  per  cent  >. 

40  per  cent 

40-20  per  cent ». 


iJL2 '  40 percent. 

uu * 


40-20  per  cent '. 


M3 '  40  per  cent. 

irj ~ 

1^:3 

I'U* 

Vli^ 

19U» 

1JI4 


M7. 


Free* 

40-20  per  cent ' 

40  per  cent 

30  per  cent 

40-20  per  cent 

Free   for   use    of 
United  States. 

30  per  cent 

do 

do 

do 

do 

do 


Value. 


9844,006 

30 

100 

664,886 

235 
561,065 

4 
AA 

613,015 

31 

809,029 

102 

850,250 

16 

954,203 

2 

10 

229,261 

751,792 

8 

19 

642,487 
506,542 
586,1&<S 

1,222,371 
966,686 

1,375,263 


Duty 
collected. 


S337,6Q2 

11 

32 

265,954 

75 

224,426 
1 

21 
245,206 

10 
323,612 

33 

340,103 

5 

381,681 


Value  pw 

unit  of 

quantity. 


3 

91,705 

225,537 

3 


192,746 
178,963 
175,856 
366,711 
290,006 
412,479 


Actual  and 

computed 

ad  valorem 

rate. 


Percent, 
40.00 
30.00 
32.00 
40.00 
30.00 
32.00 
40.00 
30.00 
32.00 
40.00 
32.00 
40.00 
32.00 
40.00 
32.00 
40.00 


32.00 
40.00 
30.00 
32.00 


30.00 
30.00 
30.00 
30.00 
30.00 
30.00 


B€«iimixig  with  1910  dials  are  not  included. 
-  Reciprocity  with  Philippine  Islands. 

■  Reciprocity  with  Cuba. 

'  July  1  to  Oct.  3, 1913,  under  act  of  1909. 

■  (>t.  4, 1913,  to  June  30, 1914,  under  act  of  1913. 

Clocks,  and  parts  of  * — Imports  for  consumption — Revenue. 


Fiscal  year. 


Rate  of  duty. 


1307.. 
I'/Cv. 

im.. 
".'in.. 
>ii.. 
m.. 

1513.. 
'Mil. 

m . 


Quantity. 


Value. 


I 

;      Duty 

I  collected. 


$598,259 

476,284 

458,822 

68.5,683 

836,123 

685,428 

777,355 

892,455 

688,650 

256,789 

76,373 

59, 115 

68,781 

202,140 


I 


S239, 

191, 

183, 

276, 

338, 

276, 

313, 

285, 

206, 

77, 

22, 

17, 

20, 

60, 


953 

808 

OJtp 

885 
660 
730 
095 
461 
607 
046 
919 
758 
728 
741 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


Percent. 
40.11 
40.27 
40.08 
40.38 
40.50 
40.37 
40.35 
31.99 
30.00 
30.00 
30.01 
30.04 
30.14 
30.05 


'  i^oes  not  include  time  detectors,  chronometers,  or  Jewels. 
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TARIFF  INFORMATION   SURVEYS. 


Ltver  dock  movements  having  jeweU  in  the  escapement  and  clocks  containing  tuck  mnvt: 

ments  * — Imports  for  consumption — Revenue, 


Fiscal  year.i 


Rate  of  duty. 


lUin  s j  $1  each  plus  40  per 

I        CCDt. 

1911 i do 

1912 1 do 

1913 ' do 

1914 do 

1914 j  30  per  cent 


1915. 
1916. 
1917. 
1918. 
1919. 
1920. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do 


Quantity. 


Number. 
2,227 

3,656 

2,647 

2,737 

390 

87 

9 

3 

7 

3 

678 

76 


Value. 


Duty 
ooUectfid. 


916,202 

27,704 

21,475 

25,449 

4,550 

320 

72 

52 

23 

66 

6.616 

695 


W,708 

14,738 

11,237 

12,917 

2,210 

96 

22 

16 

7 

20 

l,9a5 

209 


Value  per 

unit  of 
quantity. 


f7.28 

7.58 
8.11 
9.30 

11.66 
3.68 
8.00 

17.33 
3.29 

22.00 
9.76 
9.14 


AetOAlan^ 

compute 

ad  valorem 

rate. 


Per  cent. 


>  Included  in  ''Clocks  and  parts  of.  n.  s.  p.  f.,"  prior  to  Aug.  0, 1909. 
'^  Aug.  6, 1909,  to  June  30, 1910,  under  act  of  1909. 

Clock  cases  J  with  or  without  movements  ^  composed  wholly  or  in  part  ofckina,  porcelain 
parian,  bisque^  or  earthenware — Imports  for  consumption — Revenue. 


Fiscal  year. 


1907. 
1908. 


Rate  of  duty. 


60  per  cent. 
do 


Quantity. 


Vahie. 


1260 
1,802 


Duty 
collected. 


$156 
1,081 


Value  per 

unit  of 
quantity. 


Actual  a  ndj 

computeiJ 

ad  valorem 

rate. 


Per  cent.  ' 


DECORATED. 


IWW. . 
1910. . 
1911.. 
1912.. 
1913.. 
19141. 


60  per  cent . 

do 

do 

do 

do 

do 


$3.38 
320 
481 
110 
49 
419 


$203 

192 

289 

66 

29 

251 


HO,  tr} 

60.  m 

60. 00 


NOT  DECORATED. 


1909 

55  per  cent 

do 

$94 
269 
793 

.1 

19 

$52 
148 

55  00 

1910 

55  00 

1911 

do 

43G 

• • 

55  CKi 

1912 

do 

1 
23 
10 

55  (lO 

1913 

do 

55.  h» 

1914» 

do 1 

55  0(1 

1 

1  July  I  to  Oct.  3, 1913,  under  act  of  1909. 


TABIFF  INFORMATION  SURVEYS. 
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Ciod  cases f  with  or  without  movements ,  composed  of  earthen  and  crockery  ware,  includiriff 
kMu^  granite,  and  semiporcelain  earthenware,  cream  colored,  and  stoneware,  plain 
'Me,  yellow,  hrovm,  red,  or  black — Imports  for  consumption — Revenue. 


NOT  DECORATED. 


I 


Fiscal  year. 

Rate  of  duty. 

Quantity. 
Pounds. 

Value. 

Duty 
collected. 

tio 

Value  per 

unit  of 
quantity. 

Actual  and 

computed 

ad  valorem 

rate. 

Hl« 

35  per  cent 

S28 

Percent. 
35.00 

1A5 

•  • • •  .do  ••.•..•.•... 

Bl« 

do 

m: 

do 

MS. 

....  .do  .....r.  ...... 

405 

45 

ITO 

173 
IG 
63 

35. 0& 

>u 

do 

35.00 

»3n 

do 

36.00 

DECOR.VTED. 


hi'  . 
M'i.. 
1*1'. . 


40  per  cent . 

do 

....do 

....do 

1 do 

....do 

....do 


$1,282 
529 


66 


1.30 
48 


$613 
212 


40.00 
40.00 


26 


40.00 


40.00 

40.  oa 


'  (h't.  4, 1913,  to  June  30, 1914,  under  act  of  1913. 


^lock  cases,  with  or  without  movements,  composed  of  china  and  -porcelain,  bisque,  an* 
parian  ware,  plain  white  or  brown — Imports  for  consumption — Revenue. 


NOT  DECORATED. 


Fiscal  year. 

Rate  of  duty. 

Quantity. 

Value. 

$41 

Duty 
collected. 

$21 

Value  per 

unit  of 
quantity. 

Actual  an  ct 

computed 

ad  valorem 

rate. 

'.^14» 

50  per  cent 

Per  cent. ' 
50.00 

:"i5 

do 

Mr... 

do 

34 
9 

17 
5 

50.00 

IVifl 

An             1   

50.00 

1 

DECORATED. 


r«u> 

65  per  cent ' 

$52 

117 

9 

$29 

04 

5 

55.00 

:i.'. 

....  do 

55.00 

>l'.... 

do 

55.00 

I'il7 

do 

m-. 

..:::do::::::::..::. 

M'» 

do 

314 
332 

173 
183 

55.00 

Vfiii 

do  

55.00 

—  _ 

•  Oct.  3, 1913,  t  o  .Tune  30, 1914,  under  act  of  1913. 
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TARIFF   INFORMATION   SURVEYS. 


Clock  eases f  with  or  wWunU  movements,  composed  of  marhlef  onyx,  alabaster ,  etc, — Tmpot 

for  consumption — kevenue. 


FIxftlyear. 


1907.. 
1908.. 
1909.. 
1910.. 
1911.. 
1912.. 
1913.. 
1914  1. 
1915.. 
1916.. 
1917.. 
1918.. 
1920.. 


Rate  of  duty. 


50  per  cent . 

do 

do 

do 

do 

40  per  cent . 

do 

30  per  cent . 

do 

do 

do 

do 

do 


Quantity. 


Value. 


^  Oct.  4,  1913,  to  June  30, 1914,  under  act  of  1913. 


$5,974 

9,337 

2,910 

2,949 

3,564 

298 

1,737 

906 

10,333 

eo 

470 

892 

4 


Duty 
collacted. 


$2,987 

4,G69 

1.455 

1,475 

1,782 

119 

695 

272 

3,100 

18 

141 

268 

2 


Value  per 

unit  of 

quantity. 


Aetna?  an 
ccxmpute 
ad  -vsklorel 
te. 


cen/ 
50. 
dO. 
50. 
50. 
50. 
40. 
40. 
30- 

:». 

31). 

;iO. 

30, 


C locks f  and  parts  of,  not  specially  provided  for — Imports  for  consumption — Reveniu 


Fiscal  year. 


1907.. 
1908.. 
1909.. 
19091. 

1909  >. 


Rate  of  duty. 


40  per  cent 

do 

do 

75  per  cent  of  40 

per  cent 

40  per  cent  less  20 

per  cent 


Quantity. 


Value. 


$592,025 
465,145 
455,458 

19 


Duty 
collected. 


$230,810 
186,058 
182, 183 


Value  per 

unit  of 
quantity. 


Actual  a Dj 

oomputeq 

ad  valorenl 

rate. 


Per  cent.  '■ 

4o.a| 

40.0^ 
40, 0( 

30.  oi 


32. 


1 


1  From  Philippine  Islands. 


«  Reciprocity  treaty  with  Cuba. 


All  other  clocks^  and  parts  of  {except  dials) — Imports  for  consumption — Revemie. 


Fiscal  year. 


1910.. 
1910.. 
1911.. 
1911.. 
1912.. 
1912.. 
1912.. 

1913  ». 

1914  ». 
1914.. 
1914- . 
1914.. 
1914.. 
1915.. 
1915.. 
1915.. 


Rate  of  duty. 


Quantity.  Value 


1916. 
1917. 
1918- 
1919. 
1920. 


40  per  cent 

40-20  per  cent  *. . . . 

40  per  cent 

40-20  per  cent ». . . . 

40  per  cent 

D.  R.,  sec.  19 

40-20  per  cent » 

40  per  cent 

do 

30  percent 

30-20  per  cent i»... 
Fn»e,  sec.  IV,  J  5. . 
Free,  sec.  IV,  M... 

30  per  cent 

Free,C.  R.,art.036. 

Free    for    use    of 

I'niied  States... 

30  per  cent 

do 

do 

do 

do 


$665,767 

176 

803,368 

213 

663,258 

274 

12 

750,079 

186. 492 


691,499 


15 

4,239 

2,594 

(577,3(V5 

194 

40 

256,  lvJ4 

75,  SI  4 

57,  (i<i2 

61,676 

200,871 


_  I 


Duty 
collected. 


I  Value  per 

unit  of 
I  quantity. 


$266, 


"% 


321,347    . 

68  ;. 
265,303    . 


4 

300,032 

74,597 

207,450 

4 


203,210 


76,990 
22,744 
17,299 
18,503 
60,261 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 

40.00 
32.00 
40.00 
32.00 
40.00 


32.00 
40.00 
40.00 
30.  OU 
24.  OW 


30.  (X) 


30.00 
30.  (W 
30.rt> 
30.  »• 
30.00 


1  Reciprocity  with  Cuba. 


«  July  I  to  Oct.  3,  1913. 


>  Oct.  4, 1913,  to  June  30, 1914 
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Cknmometeri^  box  or  ship,  and  parts  of  — Imports  for  consumption — Revenue, 


Fiicalvear. 


.**?. 
\m.'. 
11.. 

M3.. 

MT.- 

I'lv. 


!"». 
1*». 


Rate  of  duty. 


40  per  cent 

40  per  cent  less  20 

per  cent. 

40  per  cent 

do 

do 

do 

do 

do 

D.  R., Pan. act... 

40  per  cent 

30  per  cent 

Free, Sec  IV,J6... 

30  per  cent 

Free,  Sec.  IV,  J6... 

30  per  cent 

do 

do 

30  per  oent-20  per 

cent. 

30  per  cent 

do 


Quantity. 


Value. 


11,640 
98 

3,503 
4,815 
10,991 
4,958 
2,675 
1,453 

786 
1,345 
3,693 
6,071 
3,466 
1,065 
6,110 
2,351 
4,225 

125 

12,833 
16,652 


Duty 
collected. 


1656 
31 

1,426 
1,626 
4,396 
1,983 
1,070 
581 


538 
1,108 


1,040 


1*833 

705 

1,268 

30 

3,850 
4,666 


Value  per 

unit  of 

quantity. 


Actualand 

computed 

ad  valorem 

rate. 


,    Ptr  cent. 
40.00 
32.00 

40.00 
40.00 
40.00 
40.00 
40.00 
40.00 


40.00 
30.00 


30.00 


30.00 
30.00 
30.00 
24.00 

30.00 
30.CPO 


^  Reciprocit  J  treaty  with  Cuba. 

*  JqJt  I  to  Oct.  3, 1913,  under  act  of  1909. 


s  Oct.  4, 1913,  to  June  30, 1914,  under  act  ol  1913. 
*  For  construction  and  equipment  of  vessels. 


Time  detectors — Imports  for  consumption — Revenue, 


FUcalyear. 


Rate  of  duty. 


Quantity 


:yi4» 16  per  cent 


1.16 

i-'17 
l.lr 

ma 


do. 
do. 
do. 
do. 
do. 
do. 


20 


Value. 


Duty 
collected. 


127,476 
26,643 
9,739 
4,799 
2,820 
2,515 
640 


»4,121 

3,996 

1,461 

720 

423 

377 

81 


Value  per 

unit  of 
quantity. 


27 


Actualand 

computed 

ad  valorem 

rate. 


Percent. 
15.00 
15.00 
15.00 
15.00 
l&OO 
16.00 
15.00 


'  Oet.  4. 1913,  to  June  30, 1914.    Time  detectors  were  included  with  "watch  movements"  prior  to  1914. 

Je^LtU  for  use  in  the  mxinufacture  of  watches  and  clocks — Imports  for  consumption — 

Rexenue. 


Fisfa)  year. 


i-'i'.. 

i3l6.. 

isao.. 


I    _. 


Rate  of  duty. 


10  per  cent . 

do 

do 

do 

do 

do , 

....do , 

....do 

....do 

do , 

.-..do 

do 

do 

....do 

do 


Quantity. 


,...!.. 


.1 


I 


Value. 


Duty 
collected. 


1789,043 
836,695 
669,735 
684,587 
647,980 
624,437 
644,370 
169,962 
532,482 
788,947 
491,084 
696,067 
919,790 
1,307,875 
1,445,318 


S78, 
83, 
66, 
68, 
64, 
62, 
64, 

53, 
78, 
49, 
69. 

91, 
130, 
144, 


904 
669 
974 
459 
798 
444 
437 
996 
248 
895 
108 
607 
979 
788 
532 


Value  per 

unit  of 
quantity. 


Actualand 

computed 

ad  val(»rem 

rate. 


Per  cent. 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 


'lulyltoOct.3,1913. 

'  Oct.  4, 1913,  to  June  30, 1914.    Beginning  with  Oct.  4, 1913,  Jewels  for  meters  are  Included. 
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Dials,  enameled f  for  rvaichea  and  other  instruments  ^ — Imports  for  amsumption — Hevent 


Fiscal  year. 


Rate  of  duty. 


1010> •  3  cents  per  dial 

plus40  per  cent. 

1011 ; do 

1912 1 do 

1913 ' do 

1914  « I do 

1914  * 30  per  cent 


1915. 
1916. 
1917. 
1918. 
1919. 
1920. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Number. 
497,072 

1,061,900 

707,196 

266,387 

41,474 


44,337 


Value. 


132,184 

54,771 

36,167 

19,405 

4,697 

3,398 

1.410 

6,649 

3,529 

7,284 

7,292 

18,485 


Tiri^if        Value  per 
quantity. 


collected. 


$27,786 

53,765 

35,683 

15,754 

3,123 

1,019 

423 

1,995 

1,059 

2,185 

2,188 

5,546 


SO.  065 


.052 

051 

.073 

.113 


417 


Actual  ai 
coxnpat4 
ad  valorc 
rate. 


I*er  cent 

S6. 

91. 

SI. 
6t5. 
30. 

34). 
30. 
30. 
30. 
30. 


t  After  August,  1914,  fifnires  include  also  dial  plates. 

*  Aug.  6, 1909,  to  June  30, 1910,  under  act  of  1909. 
« July  1  to  Oct.  3, 1913,  under  act  of  1909. 

*  Oct.  4, 1913,  to  June  30, 1914,  under  act  of  1913. 


Watches t  and  parts  of—Domestic  exports  (fiscal  years). 


Exported  to— 


1910 


1911 


Belgium $1,256 

France 720 

Germany 146,154 

Switzerland 2,991 

United  Kingdom 340,243 

Canada ,  574, 296 

Mexico 6,174 

Cuba 1,602 

Argentina 1 7, 885 

Bradl 20,112 

Chile 9,318 

China 282 

Japan 3  7, 1 75 

Australia :  26,924 

Now  Zealand i  2,363 

Ph ilippine  Islands 8, 325 

British  South  AfHca 7, 026 

Another 25,867 

Total 1,228,713 


$445 

1,006 

190,395 

10,324 

496,522 

687, 013 

15,862 

2,846 

18,319 

33,946 

11,043 

1,133 

8,480 

33,533 

9,623 

3,048 

5,767 

31,565 


1,560,870 


$2,725 

880 

177,041 

9,735 

556,948 

906,759 

10,216 

1,852 

35,464 

17,555 

17,860 

444 

69,303 

38,781 

4,684 

2,457 

3,517 

24,456 


1,880,677 


1013 

1914 

$27,353 

$3,01 

759 

4.05 

185,602 

9Si,ifi 

17,058 

.3,« 

473,966 

490, 7j 

920,194 

705.11 

5,519 

4,52 

8,094 

2,H4 

43,938 

43,72 

8,576 

6.15 

19,979 

1%5& 

471 

3!^ 

10,037 

S,2« 

22.209 

34.  ta 

,5. 75t 

4,503 

•»,169 

4,<V 

3,811 

2.24i 

26,991 

23,15< 

1,783,249 


1,460,42^ 


Exi>orted  to— 


1915 


1916 


1917 


Belgium $50 

France !  290  | 

Germany ,  2,937  ] 

Switzerland !  1,110 

United  Kingdom 363,778 

Canada |  465,858 

Mexico 464 

Cuba 4, 814 

Argentina 9, 470 

Brazil 3, 706 

Chile 3,410 

China 539 

Japan 2, 469 

Australia 24, 274 

New  Zealand 1, 313 

Philippine  Islands 7, 830 

BritishSouth  Africa 1,906 

All  other 20,  .568 

Total 914,776 


$12,022 


$62,942 


488 

553,261 

834,899 

2,788 

6,289 

10,820  I 

2,264 

6,582 

1,417 

265 

30,817 

11,303 

2,866 

10,470 

37,887 


1,524,438 


784 

484, 432 

895,511 

9,268 

6,441 

75,334 

4,867 

4,271 

16,998 

842 

69,834 

16,446 

4,958 

20,620 

70,585 


1,744,133 


1918 


$18,298 


11,283 

567,333 

940,566 

12,800 

16,122 

79,120 

7,253 

11,190 

47,228 

3,858 

85,976 

20,171 

10,004 

21,505 

91,704 


1,944,501 


1919 


fl,355 

•        737 


39,147 

562.435 

932; 623 

11.920 

14,907 

109, 47« 

4,205 

23,551 

100,1s* 

39.58« 

92,620 

23.179 

J3IJ2 

8,994 

84,131 


7,062,1S6 


TAKIFF  IKFORMATIOK  STJEVBYS. 
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Clocks,  and  parts  of— Domestic  exports  (^fisaU  ^ears). 


Exported  to— 


1910 


I 


1911 


1912 


'r?naany 

y'omj 

":ut«d  Kingdom 

'  -iouia 

HfTico 


cba 


Badl. 


■Ink. 

Trcpiay 

'laaa 

Eritish  India 

Hoa^ong. 

Japan 

Visralia 

N'^vZi^land 

r'jiiippiiie  Islands. . . 
British  Soath  A  frlca. 
XU  other 


Total. 


127,705 

10,033 

309,551 

293,257 

32,963 

34, 113 

65,498 

85,825 

9,166 

14,830 

9,138 

101,696 

9,881 

16,794 

183,856 

39,916 

7,574 

18,808 

89,562 


920,018 
16,606 

296,938 

328,831 
33,734 
46,758 
66,446 

119,219 

9,245 

11,685 

8,507 

100,226 
14,379 
49,156 

253,343 
53,612 
13,769 
32,555 
90,874 


S34,272 
17,384 

338,518 

374,705 
34,583 
39,688 
92,183 

107,056 

12,425 

13,804 

6,596 

110,201 
6,234 
6,500 

267,684 
45,008 
23,072 
25,650 

105,903 


1,360,218 


1,565,901  I  1,661,468 


1913 


19,466 
23,026 

356,854 

496,394 
43,637 
36,855 

114,696 

111,449 
17,000 
19,837 
10,155 

136,674 
14,258 
16,884 

206,659 
69,064 
16,196 
22,504 

112,678 


1914 


$11,355 
21,140 

326,384 

370,402 
16,511 
32,669 
44,962 
59,865 
9,523 
10,562 
14,811 

143,334 
21,027 
12,494 

275,863 
35,861 
10,655 
19,828 

115,469 


1,823,008        1,552,725 


ExxK>rtedto— 


<r*nnany. ........ ... 

^onny 

rmtKl  Kinjgdoiii 

<  aoada 
^exioo'.y.y.'.'.'.',".'.'.', 

'cb* 

Vifentiaa. 

Braril 

O-iIe ,.[ 

''ni^oay 

f~iiina 

f»ritish  India...'...'. 

Hongkong 

J:^>aa 

Australia. .- m '  II !! ! 
New  Zealand. ....... 

PhiHppiiie  Islandal . '. 
^riuah  South  Africa. 
\U  other 

Total 


1915 


S355 

17,208 

755,336 

261,787 

3,834 

37,781 

21,893 

38,004 

2,316 

2,155 

11,167 

61,480 

7,240 

12,282 

254,634 

57,287 

13,517 

19,991 

81,766 


1,660,033 


1916 


$25,433 

1,129,910 

408,670 

4,907 

73,767 

49,958 

58,265 

9,441 

4,949 

17,578 

124,293 

12,898 

12,122 

358,624 

77,991 

12,019 

55,225 

157,776 


2,593,826 


1917 


$90,208 

553,464 

570,811 

29,229 

127,574 

154,318 

141,654 

29,233 

20,023 

26.957 

64,296 

16,155 

31,900 

227,970 

•46,397 

13,491 

46,596 

341,788 


1918 


2,532,266 


$10,701 

131,623 

675,965 

41,436 

170,938 

125,664 

96,055 

39,956 

22,718 

25,364 

103,862 

25,168 

45,129 

201,059 

37,411 

29,911 

68,840 

257,302 


2, 110,022 


1919 


$106,613 

222,007 

664,023 

38,207 

140,490 

178,503 

102,770 

37,869 

38,245 

59,763 

95,809 

43,924 

84,932 

204,213 

74,645 

50,529 

121,670 

435,337 


2,789,539 
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Watches  and  clocks j  and  parts  thereof-^ Miscellaneous, 

SUMMARY  OF  THE  DOMESTIC  WATCH  AND  CLOCK  INDUSTRY.^ 


WATCHES  AND  CLOCKS.^ 


Number  of  establisbments 

Persons  engaged  In  the  industry 

Proprietors  and  drm  members... 

Salaried  employees 

Wage  earners  (average  number). 

Primary  horsepower 

Capital 

Expenses: 

Services 

Salaries 

-Wages 

Materials 

Value  of  product 

Value  added  by  manufacture 


WATCHES.* 


Number  of  establlshmofits 

Persons  engaged  in  the  industry 

Proprietors  and  firm  members.. 

Salaried  employees 

Wage  earners  (average  number). 

Primary  horsepower 

Capital 

Expenses: 

Services 

Salaries 

Wages 

Materials 

Value  of  product 

Value  added  by  manufacture 


CLOCKS.* 


Number  of  establishments 

Persons  engaged  In  the  industry 

Proprietors  and  firm  members.. 

Salaried  employees 

Wage  earners  (average  niunber) . 

Primary  horsepower •. 

Capital 

Expenses: 

Services , 

Salaries 

Wages 

Materials 

Value  of  product 

Value  added  by  manufacture 


1914 

1909 

1904 

18^9 

1 

119 

25,071 

53 

1,690 

23,328 

15,647 

$62,469,000 

15,798,000 
2,303,000 
13,485,000 
11,021,000 
34,153,000 
23,132,000 

15 

13,009 

4 

615 

12,390 

«6,624 

$36,388,700 

8,386,071 

861,925 

7,524,146 

2,669,511 

14,275,279 

11,605,768 

48 

7,454 

10 

690 

6,754 

< 6,011 

$13,564,482 

4,600,030 
046,884 
3,653,146 
4,007,704 
11,031,720 
7,023,956 

120 

25,439 

53 

1,529 

23,867 

14,967 

$57,500,000 

15,125,000 
2,181,000 
12,944,000 
11,131,000 
35,197,000 
24,066,000 

13 

23,891 

63 

1,249 

22,579 

10,731 

$42,189,000 

13,530,000 
1,638,000 

11,892,000 
9,872,000 

29,790.000 

19,918,000 

14 

11,093 

3 

366 

10,724 

3,172 

$19,410,000 

17, 9C 

* 

t57 

17,15 

T,25 

$3l,514,a<l 

9,272,0<» 

957,  IX> 

8,  315,  OO 

8,819,n<v 

22,  110,1X» 

13,291,0U< 

1^ 
7.04: 

lew 

1.765 
tl4,235,(llKl 

10,684 

5,649 

$26,994,000 

614,666 

6,024,000 

2,259,000 

11,866,000 

9,607,000 

38 

7,745 

19 

477 

7,249 

4,532 

$9,703,000 

295,000 
3,5S7,lHK) 
1,291,000 
6, 823,  DIM) 
5, 532, 0(H) 

46 

6,086,000 

2,186,000 

11,771,000 

9,585,000 

52 

• 

26 

26d 

7,961 

5,608 

$13,707,000 

6,o;C 

3,4S6 

SS,793,0(X> 

497,000 
3,514,000 
3,078,000 
8,868,000 
5,790,000 

353,  oao 

4,142.030 

3,693,000 

12,236,000 

8,543,000 

2, 651, 0(  JO 
3,029,000 
7,1. •18,000 
4,129,000 

1  Compiled  from  statistics  of  the  U.  S.  Btu-eau  of  the  Census. 

I  Includes  also  cases  and  materials. 

>  12  establishments. 

*  42  establishments. 

A  Data  are  for  complete  watches  and  clocks  (exclusive  of  parts). 


TARIFF  INFOBUATION  SUBTETS. 
u  and  doett,  and  partt  thereof^ Mi»e*llaneout — Oontiutwd. 


IFrom  Poratgn  CommMM  lad  KaTtgatini  of 


reatjmrw 

Aetot- 

aS"^.. 

p»rti.' 

"^ST- 

'a? 

andelDcka. 

1,107,080 
5M,tl74 

980; 406 

li 

»,8S7 

M  tn 

|.g 

75,901 

74;  853 

»,iia,874 

U,«»,OM 

S 

I,  Ml 

2;«s 

1,738 

Iffi 

ullOB 

•IllO 

Z3fil 

4;3» 

ia,S33 

11! 
Ml 

i 

i 

1 

1 

30B 

842 

3M 
OSI 
450 

«1 

su 

g7t 

IW 

184 

113 

lis 

ij 

ii»,a» 

£33, 7n 

JfS-IS 

:»• 

ssi^ 

M7;»«> 

t 

Mt.OS? 

fllll,7KI 
1.307,B7» 
1,*«,S(» 

'  Duo  not  lualciA*  time  daMMsn,  (Amnwouun, 


but  *iBlDdt>|mnh  ud  cB 


Had  jnr  to  Jont  90— 


V*hN.      PWMnt. 


t,7tt,S31 
1,74^  US 
I,«<IT^3t» 

a,7oi,»i 

3,41I,3H 

a,  01^  Ma 


334,^0 

iaa,sis 
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Watdies  and  elockt,  and  parts  thereof— Miscellaneous — Gontiiiued. 

EXPORTS   OF   WATCHES   AND    FARTS   OF   WATCHES   FROM   PRINCIPAL  WORE. 

COUNTRIES. 

[Special  Cammeroe.] 


Yew. 


1910 
1911 
1912 
1913 
1914 
1915 
1910 
1917 
1918 


Switzerland.* 


To  all 
oountries. 


127,847,750 
31,142,211 
33,050,527 
34,858,224 
23,000,999 
26,009,714 
39,645,527 
40,280,633 
41,076,300 


To  United 
States. 


$1,228^868 
1,391,967 
1,415^766 
1,918,725 
2,187,002 
2,198,628 
3,922,485 
6,506,615 
8^735^133 


United  Kingdom.* 

France." 

To  all 

To  United 

To  all 

To  United 

countries. 

States. 

oountries. 

States-u 

104,112 

176,003 

8061,961 

8133,913 

76,024 

73,135 

650,450 

118»566 

71,873 

78,819 

747,171 

172,417 

50,650 

84,460 

642,520 

185^148 

70,957 

86,941 

470^043 

185^255 

98,538 

115,303 

327,994 

107,567 

18,158 

81,519 

394,965 

116,617 

9,771 

16,484 

422,559 

248,912 

8,443 

42,556 

904,761 

ToaU 
oountries. 


8535,024 
447,440 
517,650 
783,960 

oh 
J") 


To  Ce 

St&te 


240^ 
273, 
320^ 


17. 
1, 


«  Converted  at  the  rate  of  1  franc-80.193. 
•  •  Canverted  at  the  rate  o(  £1  sterling -$4.8665. 
I*  Converted  at  the  rate  of  1  mark-io.238. 

^  Imports  of  the  United  States;  fiscal  years  to  June  80.    Statistics  of  the  foreign  oountiy  not  aTallable. 
u  Statistics  not  available. 

WATCHES  AND  PARTS  OF  WATCHES  IMPORTED  AND  EXPORTED  BY  THE  X7KIT1 

KINQDOM.u 

[Compfled  fhim  the  Annual  Statement  of  the  Trade  of  the  United  Kingdom.'*] 


Imports. 

Exports. 

Year. 

FromSwit* 
lerland. 

From  other 
oountries. 

Total  all 
countries. 

Domestk) 
product. 

Foreign 
product. 

Total. 

1913 

87,420,147 
4,499,279 
4^906,576 
6,717,590 
5,964,723 

81,063,410 

700,667 

831,709 

447^811 

1,065^278 

88,503,557 
5,199,846 
5,738,285 
7,165,401 
7,050,001 

859,650 

70,957 

96,538 

18,158 

9,771 

82,465,705 
1,455,080 

811,908 
1,240,661 

650,064 

«2,S25,a 

910,4^ 

1914 

1915 

1916 

1,258,81 
660,42 

1917 

i>  Watches  and  parts  of  watches  exported  from  the  United  Kingdom  consist  mostly  of  the  products  oi 
foreign  coulitiies,  imported  chiefly  from  Switsorland  and  reexported, 
u  (Averted  at  the  rate  of  £1  sterUng-84.8665. 

INCREASE  IN  EXPORTS  OF  WATCHES  AND  PARTS  OF  WATCHES  FROM  SWITZBRLANI 

TO  THE  UNITED  STATES. 

[Compiled  from  Schweixerische  Handlesstatistik,  IV  Quartal  und  Jahr.  u] 


1913 
1914 
1915 
1916 
1917 
1918 


Watches,  complete  and  movements. 


Quantity. 


Total. 


Number. 
641,836 
1,396»241 
1,341,441 
2,363,710 
3,163,270 
3,152,805 


Increase. 


Number. 


756,405 

u  56, 800 

1,022,269 

799,500 
u  10, 405 


Value. 


Total. 


81,503,379 
1,933,019 
1,992,301 
3,098,034 
0,241,471 
8^351,474 


Increase. 


8309,040 

50,342 

1,705,073 

2,543,437 

2,110^003 


Parta. 


Value. 


TotaL 


8355,346 
253,964 
206^268 
224,451 
355^143 
383,650 


Incresse. 


u  $101, 362 

tt47  716 

18,1S3 

130,602 

28,516 


u  Converted  at  the  rate  of  1  fkanc— 80.103. 


IKTOBMATION   SUBVETS. 


WalAe*  and  ^t>et$,  and  part*  therMf—Mitotlitmwut—CoDtiini^. 


K.port«dto- 

VlhM. 

,m 

IBll 

.... 

.... 

im 

1920 

g 

111 
.11 

"ii 

lis 

11 

i| 

21.187 

IS:!! 

.,.K^M. 

l|  712, 17» 

715,  w 
1^430, 870 

K  476  in 

(SOU    HB 

11,630 

3,3a 

■ni 
'.m 

!:i 

H8 

is,«oe 

1 

M6 

13.8» 

3;i 

S,7ll 
iItO! 
i'TO 
>53 

-■'pill 

f^ 

031 
34S 

He6e;2M 

AtWMW 

3a,c«,7i* 

U.  078, 300 

' 

' 

ElporUdto- 

1SI3 

..,. 

uu 

ISU 

lau 

1020 

On,tBrtt«iii 

«K,»7 

»!^3ttl 

ass 
as 

iM;ai7 

1M.W7 

ii 

'«)7,80S 

Si 
as 

1,1»,S38 

Si 

SI?  630 

Ss 

41^  IW 

lis 
is 

2,338,230 

382^042 
725,068 
561, S8» 
U2,280 
l,5ie,S>3 
1,213,173 
460,308 
260, 2S7 

20*;  408 
322,082 
3,007,383 

1;S;SS 

"^l-W^ 

'gSilS 

18,788,  Ml 

io,oin,ow 

13,SB1,»01 

lB,JS7,Sia 

17,781,000 

WATCHES  EXPORTED  FROU  SWITZERLAND,  BY  KINDS." 


Elnd. 

Qumtlty. 

1813 

1814 

10.5 

1818 

1018 

1030 

c™^„uh«r 

JVumtwr. 
Hue,  433 

8,842,  JOS 
2,175,882 

1,100;  244 

B,V,'B2 

i,^i^ 

7,387,0SI 
2  3*?,  340 

NumHr. 

ilfflSS 

mtxOtr. 

13,788,931 

10,002,003 

18,881,002 

15,357,318 

18,888,132 

Itia.    Ccmv«nsd  ■! 


...  -  I  hincequil  >D.183.  lor  compilative  purposes.  The  value  of  tb<  fnoeln  termi  o[IlBlt»d 
^Ulei  enmDcy  bccui  to  dtpncUIe  iu  Uarcb,  1016.  Avenn  nluaa  [or  the  Buowedlng  y«n  wan  u 
™o*i:  1816,  ^.IgnTlOlO,  t0.1703;  1017, 10.1737;  1018,  SO.  1818;,  1810, 10.08684,  uid  1930,  I0.(f7023 
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Wakhe$  and  dockB^  &nd  jmrU  Aerecf^Miaedla7Uout--(joniiaaed. 

WATCHES  EXPORTED  FROM  BWITZBRI«ANI>,  BY  KINDS~Gontlim«dU 


Vshn. 

Ccmplete  watehM: 

Nlckri 

Silver 

$7,028,225 
7,737,472 

11,734^320 
1,300,800 
1,837,371 

$5,8H440 

4,88^218 

6,605,476 

011,767 

1,607,004 

$0,07(V642 
5, 883;  840 
4,011,204 
1,252,868 
2;  085, 066 

$10,225^107 

8;  130, 401 

4^346^540 

10^121,171 

6^453,480 

$11,878,513 

10,756,071 

6,602,721 

17.662,867 

10,671,728 

910,336, 

7.273,i 

Gold 

8.237.1 

Other 

10.729. 

llovemeots 

13.484. 

Total 

30, 608^287 

10,954,005 

23,150,610 

30,285,708 

57,572,800 

5O,061,4 

WATCHES  EXPORTED  FROM  SWITZERLAND  TO  THE  UNITED  STATES,  BV  K3NDS 


Kind. 

Quantity. 

.   1013 

1014 

1015 

1018 

1010 

1920 

Complete  watches: 

Number. 

145,407 

64,612 

37,866 

8,158 

385,703 

Number. 

500^676 
40,044 
46,221 
11,026 

701,375 

Number. 

538,312 
44,326 
43,120 
18^706 

601^077 

Number. 

600,702 

80,267 

20,340 

802,326 

1,640,170 

Number. 

841,850 

34,840 

20,035 

320,002 

2,630,755 

J^ni^mbeT 

HMcA 

1,025.2 

SUver • 

32.  C 

Gold 

10.3 

Other 

M7,3 

Movements 

2,348.5 

Total 

641,896 

1,398,341 

1,341,441 

3, 182;  808 

3,848,100 

3.673.4 

Kl&d. 

Value." 

1013 

1014 

1016 

1018 

1010 

1990 

Conj^ete  watches: 

Niekel 

$101,834 

157,728 

444,  Ul 

37,287 

732,410 

$458,788 

111,677 

366,0Er3 

43,980 

051,643 

0417,611 

07,643 

841,368 

64,000 

1,070,745 

$042,348 

332,020 

290,762 

S;  048, 048 

4,758,406 

$1,000,040 

160,048 

868,013 

1,493,338 

8,380,736 

$1,368.44 

Sttver 

158,  M 

Gold 

657,29 

Other 

1,653.33 

Moronents 

»,463.33 

Total 

1,563,87V 
355,846 

1,033,010 

1,002,361 
206,268 

8,351,474 
383,650 

11,211,068 
410,406 

13,300.61 

OMes  and  parts 

008.30 

Grand  total 

1,01^725 

^187,008 

2;  188^  620 

8,735,133 

11,630,455 

13,808,92 

^Compiled  from  SehwelierlsBhe  Handlesstatbtlkr  IV  Quartaltmd  Jahr.   Values eoDvorted  st  ther»t< 
of  1  franc  equal  $0,198. 
» Includes  also  parts. 

EXPORTS  OF  WATCHES  AND  PARTS  OF  WATCHES  FROM  FRANCE  TO  SWITZERLAND.' 

(Compiled  fhmi  Tableau  General  du  Commerce  et  da  la  Navigation.   Cemmeroe  Special.] 


1010. 
1011. 
1013. 
1M3. 
1014. 
101A« 


WatclMs. 


To  an 
oomntrlei. 


Number. 
123,146 
133,668 
121,336 
143,000 
138^058 
^340 


To 


Number. 
60,306 
72,370 
79,220 
80,631 
84,660 
50^743 


tent. 

56.74 

68.58 

65w30 

6aL64 

63.20 

54.06 


Parts. 


To  an 
countries. 


Poandt. 

153^620 
06^831 

126,166 
78^006 
53,701 
30,260 


To 


PouniM. 
34,670 
44,141 
54,07S 
§4^017 
32»384 

ao.3« 


rm 


4&50 
42.0 

6120 
67.23 


"  Switierland  Is  dependant  upon  France  in  a  consideraUe  measure  for  watch  parts,  as  meotlaned  tntci 
and  the  above  table  indicates  the  extent  of  dependence. 
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COURT  AND  TREASURY  DECISIONS. 

Where  watches  and  wrist  straps  are  imported  together,  but  packed 
separately y  a  concession  that  the  movements  were  properly  classified 
under  this  paragraph,  the  Court  of  Customs  Appeals  declared,  carries 
vrith  it  a  concession  that  the  cases  were  also  properly  held  dutiable 
eo  nomine  under  the  same  paragraph.  (9  Ct.  Cust.  Apf)ls.,  — ;  T.  D. 
371'S2,  of  1919.)  Timers  specially  constructed  and  designed  to  time 
rates  of  speed  are  not  within  this  paragraph  as  watches  or  watch 
movements  or  time  detectors,  nor  within  paragraph  356  as  articles 
10  be  worn  on  apparel  or  carried  on  or  about  or  attached  to  the  person, 
hit  are  dutiable  under  paragraph  167  as  metal  manufactures.  (G.  A. 
:n27,  T.  D.  35971,  and  G.  A.  7730,  T.  D.  35460,  of  1915.)  So-called 
ball  clocks  were  held  properly  classified  under  the  provision  for  *' all 
other  clocks  and  parts  thereof,  not  otherwise  provided  for.*'  (Ab- 
stract 28310,  T.  D.  32455,  of  1912.) 

Wrist  watches  with  leather  straps  and  metal  buckles  were  classified 
as  follows:  The  movements  and  the  cases  under  paragraph  161  of  the 
act  of  1913  and  the  straps  under  paragraph  360  as  manufactures  in 
chief  value  of  leather,  and  the  buckles  are  treated  as  negligible  in 
Talue.     (Abstract  43726  of  1920.) 

A  pendant  watch  set  with  diamonds  permanently  attched  to  a  silk 
and  diamond  cord  was  classified  as  follows:  The  movements  under 
paragraph  161  of  the  act  of  1913  and  the  case  and  silk  and  diamond 
«'"rd  under  paragraph  356  (Abstract  43784  of  1920),  following  G.  A. 
7778.  T.  D.  35722,  holding  bracelets  to  which  were  permanently 
attached  small  watches  to  be  classifiable  under  paragrapn  161  for  the 
movements,  and  under  paragraph  356  for  the  cases  and  bracelets,  the 
cases  being  excluded  from  paragraph  161  because  part  of  the  bracelets. 

Escapements  for  clocks,  jeweled  and  constructed  upon  the  lever 
priixciple,  classified  as  **  lever  clock  movements  having  jewels  in  the 
♦^-capement,*'  were  held  dutiable  as  parts  of  clocks.     (Abstract  26234, 
T.  D.  31804,  of  1911.)     Merchandise  invoiced  as  "escapements  for 
watchmen's  clocks'*  were  held  dutiable  imder  the  provisions  of  this 
paragraph  for  "all  other  clocks  and  parts  thereof,*'  rather  than  as 
time  detectors.     (Abstract  38449   of   1915.)     Reconstructed  rubies 
which  can  be  devoted  to  no  other  use  than  as  jewels  for  watches  are 
more  specifically  provided  for  as  "all  jewels  for  use  in  the  manufac- 
ture of  watches"  than  as  "reconstructed  rubies."     (5  Ct.  Cust.  Appls., 
336,  of  1914.)     Sapphires  for  use  in  electric  meters  are  dutiable. imder 
this  para^aph  as  jewels  for  use  in  the  manufacture  of  meters,  rather 
thaii  under  paragraph  81  or  357.     (Abstract  40417  of  1916.)     The 
provision  in  paragraph  161  for  "jewels  for  use  in  the  manufacture  of 
watches"  is  more  specific  than  that  in  paragraph  98  for  "other  semi- 
precious stones"  and  embraces  blue  idalite  and  violet  garnet  strips 
W  use  as  jewels  in  the  manufacture  of  watches.     Further  manipula- 
tion to  fit  these  strips  for  the  intended  use  was  declared  not  to  change 
tlie  classification,  since  the  merchandise  was  known  in  trade  as 
"watch  jewels."     (G.  A.  8103,  T.  D.  37395,  of  1917.)     The  Board  of 
General  Appraisers  distinguished  its  decision  that  agates  imported  as 
jewels  for  water  meters  were  not  dutiable  under  paragraph  161,  inas- 
much as  the  merchandise  in  its  condition  as  imported  could  not  be 
'L^ed  as  a  jewel  for  such  meters,  and,  moreover,  are  not  used  in  the 
t'onstruction  of  jewelry  within  the  exception  to  paragraph  98.     (Ab- 
stract 38949  of  1915.) 
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Catgut  string  in  lengths  from  16  to  21  feet,  used  in  making  clod 
and  as  belting  for  smalllathes,  are  exempt  from  duty  under  parag:r&p 
443  as  catgut  unmanf actured  rather  than  dutiable  under  the  provisio| 
for  "parts  of  clocks"  in  this  paragraph.  (G.  A.  8231,  T.  D.  3791 4 , 
1919,  following  6  Ct.  Cust.  Appls.,  36,  of  1915.) 

So-called  paiUons,  consisting  of  small  ornamental  pieces  or  shap^ 
of  gold,  used  among  other  purposes  for  ornamenting  the  faces  c 
enameled  watch  dials,  and  jeux  d'heures,  consisting  of  gold  numeral 
used  on  such  dials  to  denote  the  hours  of  time,  were  held  not  to  1> 
"parts  of  watches"  within  paragraph  161  of  the  act  of  1913,  l>u 
dutiable  under  par^aph  167  as  articles  of  gold.  (G.  A,  8096,  T.  D 
37356,  of  1917.)  Watchmen's  clocks,  composed  of  a  clock  mo^'c 
ment,  a  number  of  keys,  and  a  leather  pouch,  are  dutiable  as  entire 
ties  under  the  provision  of  this  paragraph  for  time  detectors.  (Ab 
stract  39599  of  1916.)  Thenimiber  of  jewels  marked  on  \^atcl 
movements  should  include  such  jewels  only  as  are  actually  ser^rLri^ 
some  useful  purpose  in  the  operation  of  the  movement.  (T.  1> 
36674  of  1916.) 

Enameled  dials  and  dial  plates  for  time  detectors  are  dutiable  ai 
30  per  cent  under  paragraph  161,  while  the  complete  detectors  an 
dutiable  at  only  15  per  cent. 

Timers,  which  have  substantially  the  same  mechanism  as  watchos 
but  are  not  watches,  and  are  classified  as  metal  articles,  might  hi 
brought  within  this  paragraph  by  specific  enumeration. 

Watches  and  clocks^  and  parts  thereof— Rates  of  duty. 


Act  of— 


1883 


1890 


1894 


1897 


Par. 


413 
414 
494 


210 
211 

557 

100 
101 
125 
215 
230 
172 
173 

124 
467 

95 


115 


n7 

191 


Tariff  classification  or  descnption. 


Chronometers,  box  or  ship's,  and  parts  thereof. 

Clocks,  and  parts  of  clocks 

Watches,  watchcases,  watch  movements,  parts  of  watches,  and 

watch  materials,  not  specially  enumerated  or  provided  for  in 

this  act. 

Chronometers,  box  or  ship's,  and  parts  thereof. 

Watched,  parts  of  watches,  watchcases,  watch  movements,  and 

watch  glasses,  whether  separately  packed  or  otherwise. 

•    ♦    •    Je^'els  to  be  used  m  the  manufacture  of  \^  atches 

Clock,  and  parts  of: 

China 


} 


Marble 

Metal 

Wood 

Chronometers,  box  or  ship's,  and  parts  thereof 

Watches  and  clocks,  or  parts  thereof,  whether  separately  packed 
or  otherwise. 

*  •    *    \vatch  wires,    *    *    * 

*  *  *  Jewels  to  be  used  in  the  manufacture  of  watches  or 
clocks. 

China,  porcelain,  parian,  bisque,  earthen,  stone,  and  crockery 
ware.  Inchiding  clock  cases,  with  or  without  movements: 

Pecorated 

Plam 

Manufactures  of  a^ate,  alabaster,  chalcedony,  chrysolite,  coral, 
cornelian,  garnet.  Jasper,  jet,  malachite,  marble,  onvx,  rock 
crystal,  or  spar,  including  clock  case^,  with  or  without  move- 
ments, not  speciatlv  provided  for  in  thi^  act. 

*  ♦    •    clock  wire,  and  «*-atch  wire 

Watch  movements,  whether  imported  in  ca-'e^  or  not: 

If  having  not  more  than  7  jovels 

If  ba\'ing  more  than  7  jewels  and  not  more  than  11  je^^els 

If  having  more  than  11  iewels  and  not  more  than  15  lewebi. . . 

If  having  more  than  15  ewels  and  not  more  than  17  je  vels.. . 

If  having  mce  than  17  Je^'els 

A  nd  in  addition  thc'eto.  on  all  the  foregoing 

Watchca^sand  parts  of  watches,  including  vatch  dials,  chro- 
nometers, box  or  shin,  and  parts  thceof,  clocks  and  parts  there- 
of, not  otherwise  provided  for  in  this  act,  whether  separately 
packed  or  otherwise,  not  composed  wholly  or  in  part  of  china, 
porcelain,  parian,  bisque,  or  earthpn-rare. 
An  je  A'eis  for  use  in  the  manufacture  of  watches  or  clocks 


Rates  of  duty,  specific 
and  ad  valorem. 


10  per  cent  ad  valorem., 
30  per  cent  ad  valorora . 
25  per  cent  ad  vaiareuj« 

10  per  cent  ad  valorem  , 
25  per  cent  ad  valorem  , 


Free. 

00  per  cent  ad 

50  per 
45  per 
35  per 
10  per 
25  per 


cent  ad 
cent  ad 
cent  ad 
cent  ad 
cent  ad 


valorem 

valorem, 
valorem, 
valorem, 
valorem, 
valorem. 


40  p^  cent  ad  valorem. 
Free. 


60  per  cent  ad  Talorem 
55  per  cent  ad  valorem. 
50  per  cent  ad'valarem. 


45  per  cent  ad  valorem. 

35  cents  each. 

50  cents  each. 

75  cents  each. 

$1.25  each. 

S3  each. 

25  per  cent  ad  valorv^m. 

40  per  cent  ad  valorem. 


10  per  cent  ad  valorem. 


m 
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Watdies  and  clocks,  and  parts  thereof— Rates  of  duty — Continued. 


i'^d—'  Ptr. 


J«'9 


S3 


19S 


Tariff  classiflcation  or  description. 


mz 


TV 


80 


101 


China,  poroelain,  parian,  bisque,  earthen,  st;ne,  and  crockery 
ware,  indudixig  dock  cases  with  or  without  movements, 
•  •  ♦  decorated. 
China,  poroelam,  T>arian,  bLsque,  earthen,  stone,  and  crockery 
ware  *  *  *  indudlng  clock  cases  with  or  without  move- 
ments, ♦  •  ♦  plain  ♦  ♦  ♦. 
Watch  movements,  including  time  detectors,  whether  imported 
in  cases  or  not: 

If  having  not  more  than  7  Jewels 

If  having  more  than  7  Jewels  and  not  more  than  11  feweki — 
If  having  more  than  II  .ewels  and  not  more  than  15  jewels. . . 
If  having  more  than  15  'Jewels  and  not  more  than  17  je^  els. . 


If  having  more  than  17  jewels. 


Watchoases  and  parts  of  watches,  chronometers,  box  or  ship,  and 
parts  thereof. 

'Lever  clock  movements  having  Jewels  in  the  escapement,  and 
clocks  containing  such  movements. 

AU  other  docks  and  parts  thereof,  not  otherwise  provided  for  in 
this  section,  whether  separately  packed  or  otherwise,  not  com- 
posed wholly  or  in  chief  valiie  of  china,  porcelain,  parian, 
oisque.  or  earthen^*'are- 

All  Jewels  for  use  in  the  manufacture  of  watches  or  docks , 

Enamded  dials  tor  watches  or  other  instruments 


Provided,  That  all  watch  and  dock  dials,  whether  attached  to 
movements  or  not,  shall  'have  Inddiblv  painted  or  printed 
thereon  the  country  of  origin,  and  that  all  watch  movements, 
lever  dock  movements  with  Jewels  in  the  escapement,  and 
cases  of  foreign  manufacture  shall  have  the  name  of  the  manu- 
facturer and  countnr  of  manufacture  cut,  engraved,  or  die-sunk 
conspicuously  and  indelibly  on  the  plate  of  the  movement  and 
the  mside  of'the  case,  respectively,  and  the  movements  shall 
also  have  marked  thereon  by  one  of  the  methods  indicated  the 
number  of  Jewels  and  adjustments,  said  number  to  be  ex- 
pressed both  in  words  and  in  Arabic  numerals:  and  none  of  the 
aforesaid  articles  shall  be  delivered  to  the  importer  unless 
marked  in  exact  conformity  to  this  direction. 

Barthenware  and  crockoy  ware  composed  of  a  nonvitrifled  ab- 
sorbent body,  induding  white  granite  and  semiporoelain 
earthenware,  and  cream-cdored  ware,  and  stoneware,  indud- 
ingclock  cases  with  or  without  movements: 

Plain , 

Decorated 

China  and  poroelaoi  wares  composed  of  a  vitrified  nonabsorbent 
body  which  when  broken  shows  a  vitrified  or  vitreous,  or  semi- 
vitrified  or  semivitreous  fracture,  and  all  bisque  and  parian 
wares,  including  clock  cases  with  or  without  movements: 

Plain 

Decorated 

Watch  movements,  whether  imported  in  cases  or  not,  watch- 
cases  and  parts  of  watches,  chronometers,  box  or  ship,  and 
parts  thereof,  lever  clock  movements  having  Jewds  In  the 
escapement,  and  docks  containing  such  movements,  all  other 
docKS  and  parts  thereof,  not  otherwise  provided  for  in  this 
section,  whether  separately  packed  or  otherwise,  not  composed 
wholly  or  in  chief  value  of  cnlna,  porcelain,  parian,  bisque,  or 
earthenware. 

AU  iewds  for  use  in  the  manufactm-e  of  watches,  docks,  w  meters. 

Time  detectors 

Enamded  dials  and  dial  plates  for  watches  or  other  instruments. . 
Provided,  That  ail  watch  and  clock  dials,  whether  attached 
to  movements  or  not.shall  have  indelibly  painted  or  printed 
thereon  the  name  of  the  coimtry  of  origin,  and  that  an  watch 
movements,  and  plates, lever  dock  movements  with  Jewds  in 
the  escapement,  whether  imported  assembled  or  knocked  down 
for  reassembling,  and  cases  of  foreign  manufacture,  shall  have 
the  name  of  the  manufactdror  and  country  of  manufacture 
cut,  entraved,  or  die-sunk  conspicuously  and  indelibly  on  the 
plate  octhejnovament  and  the  inside  of  the  case,  respectivdy, 
•ind  the  movements  and  plates  shall  also  have  marked  thereon 
bv  one  of  the  methods  indicated  the  number  of  Jewels  and 
aajustments,  said  numbers  to  be  expressed  dther  in  words  or  in 
Arabic  numerals;  and  if  the  movement  is  not  adjusted,  the 
word  "unadjusted''  shall  be  marked  thereon  by  one  of  the 
methods  indicated:  and  none  of  the  aforesaid  articles  shall  be 
delivered  to  the  importer  unless  marked  in  exact  conformity 
to  tLiS  direction. 


Rates  of  duty,  specific 
and  ad  valorem. 


li 


60  per  cent  ad  valorem. 


55  per  cent  ad  valorem. 


70  cents  each. 

Sl-')5  each. 

tl.a^each. 

11.25  each  plus  25  per 

cent. 
13   each   plus   25  per 

cent. 
40  per  cent  ad  valorem. 

SI   each   plus   40  per 

cent. 
40  x)er  cent  ad  valorem. 


10  per  cent  ad  valorem- 
3  cents  per  dial  plus  40 
percent. 


y 


35  per  cent  ad  valorem. 
40  per  cent  ad  valorem. 


50  per  cent  ad  valorem 
55  per  cent  ad  valorem. 
30  per  cent  ad  valorem. 


10  per  cent  ad  valorem. 
15  per  cent  ad  valorem. 
30  per  cent  ad  valorem. 
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Ibis  &  one  of  a  beries  of  Tariff  Information  Su 
Lbe  United  States  Tariff  Commission  and  transm 
nittee  on  Ways  and  Means.  The  series  covers  all 
commodities  provided  for  in  the  tariff  act  of  Ocl 
>[Jiers  not  specifically  provided  for.  It  ia  arrange 
jnlet  of  paragraphs  of  that  act. 

Id  some  cnses  two  or  more  paragraphs  have  bee 
paraphlet.  In  doing  this,  industrial  relationship 
ifen  followed  when  possible.  In  tliose  instances  ' 
Ills  been  treated  under  a  preceding  paragraph 
reference  ia  made  to  this  fact  at  the  point  whi 
ippears  in  numerical  order.  \\Tiere  one  grade  of  ai 
uia  another  grade  of  the  same  article  is  on  the  fi 
tG  discussed  under  the  dutiable  paragraph,  whic 
numerical  order  in  the  tariff  act.  In  certain  ia 
tlose  industrial  relationship  and  which  occur  in  sn 
of  the  tariff  act  have  been  combined  under  one  j 
vpiiieDce  of  discussion.  Reference  is  made  to  this 
where  the  commodities  would  naturally  occur  in  n 

The  first  pamphlet  in  the  series  is  an  "Introdu 
"■hich  contauLs: 

1.  An  introductory  chapter  discussing  the  scopi 
w  general  method  of  treatment. 

-■  An  alphabetical  index  of  the  articles  provid( 
•'t  of  1313,  showing  the  paragraph  of  the  act  in 
B  provided  for  and,  if  discussed  under  a  diffcre 
lumber  of  such  paragraph. 

^-  A  list  of  the  pamphlets  in  the  series,  showii 
wd  articles  included  in  each  pamphlet. 

Thus  by  use  of  this  "Introduction  and  Index," 
w  the  discussion  relating  to  a  given  article  or  c 
»Mertained. 

In  the  preparation  of  this  report  the  Tariff  Co 
fh"!?^^  of  Paul  M.  Tvler  and  S.  L.  Willis,  of  the 
'•^6  Commission's  staff,  and  of  others. 
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THE  ZINC  INDUSTRY . 


ZINC  ORE. 

Intbodxjotory  Statement. 

EFFECTS   OF  THE   WAR. 

The  European  War  created  a  profound  disturbance  of  the  zinc 
industry  of  the  world.  The  effect  was  most  marked  in  the  United 
States,  which  for  many  years  prior  to  1914  had  been  only  a  negligible 
factor  in  the  international  trade  in  ore  and  metal.  The  domestic 
industry  was  maintained  behind  a  tariff  wall  and  neither  imports 
nor  exports  were  of  any  importance.  The  only  ore  exported  was  a 
few  thousand  tons  of  high-grade  material  from  New  Jersey  which 
was  used  in  Europe  for  making  zinc  oxide.  A  little  ore  was  imported, 
especially  from  Mexico,  but  the  quantity  was  small  as  compared 
with  the  ^domestic  output.  The  situation  was  similar  in  the  case  of 
the  metal. 

But  this  was  all  changed  by  the  war.    Germany  and  Belgium, 
which  had  hitherto  supplied  international  trade,  were  eliminatea 
as  sources  of  supply.    The  allied  governments  required   enormous 
amounts  of  zinc  and  brass  for  the  manufacture  of  mxmitions.     These 
factors  resulted  in  a  remarkable  expansion  of  the  American  industry. 
The  output  of  domestic  zinc  mines  in  1916  and  1917  was  nearly 
double  tne  prewar  rate.    A  number  of  new  reduction  works  were 
built  in  the  United  States,  and  these  treated,  in  addition  to  domestic 
ore,  son^e  of  the  Australian  concentrates  which  had  formerly  been 
smelted  in  Europe  and  also  considerable  ore  from  Mexico,  Canada, 
and  South  Amenca.    Part  of  this  foreign  ore  was  imported  for  do- 
mestic consumption,  but  the  greater  part  of  it  was  smdlted  in  bond. 
A  large  fraction  of  the  zinc  recovered  from  the  imparted  ore  upon 
which  duty  had  been  paid  was  reexported  with  benefit  of  drawback. 
Late  in  1917.  however,  the  foreign  demand  slackened.    The  price 
of  zinc  recedea  to  levels  that  made  unprofitable  the  operation  of 
many  reduction  works  and  mines  whose  costs  had  increased  greatly 
under  war  conditions.    Many  smelteries  were  forced  to  close  down, 
&nd  this  was  followed  by  a  collapse  in  the  ore  market.    Stocks  of 
metal  and  ore  accumulated  as  never  before  in  the  history  of  the 
industry.     A  great  many  properties  maintained  production  in  1918, 
but  few  of  them  returned  a  profit  in  the  face  of  high  costs  and  low 
prices  for  their  product.     Some  of  the  best  and  richest  properties 
nave  shut  down  while  weaker  concerns  are  still  desperately  trying 
to  keep  going.    Competition  from  foreign  ore  is  not  the  only  im- 
portant factor,  although,  of  course,  the  imports,  large  as  compared 
^ith  prewar  receipts,  have  aggravated  the  situation  to  some  ex- 
tent.   ITxe  chief  trouble  was  expansion  of  production  under  war 
pressure  followed  by  a  stagnation  of  the  consuming  markets,  both 
domestic  and  foreign. 

Zinc  has  been  exported  in  larger  quantities  than  before  the  war, 
but  domestic  consumption  is  at  a  low  ebb.  Mines,  mills,  and  reduc- 
tion works  all  over  the  coimtry  are  idle  or  being  operated  at  much 
^educed  capacity.  Imports  from  all  countries  except  Mexico  and 
Canada  have  practically  ceased,  and  the  quantity  imported  is  not 
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large  as  compared  to  that  imported  during  the  war,  though  much 
greater  than  that  which  came  m  before  the  war. 

The  year  1920  had  a  demoralizing  effect  upon  the  zinc-miiiing 
industry.  The  price  of  best  ore  (60  per  cent  zinc  content)  in  Jbplin 
decreased  from  $60  per  ton  in  January  to  less  than  $30  per  ton  in 
December.  This  was  below  production  costs  in  most  cases,  and.  pro- 
duction was  greatly  curtailea  in  consequence. 

The  foreign  zinc  prices  decreased  more  sharply  than  the  dom^tic, 
and  foreign  quotations  were  so  low  that  foreiCTi  zinc  in  laige  quanti- 
ties was  offered  in  the  New  York  market.  This  is  a  reversal  of  the 
war-time  condition  and  more  in  line  with  conditions  prevailing'  in 
theprewar  period. 

Tne  foreign  situation  has  been  improved  by  the  settlement  of  the 
Australian  mines  strike.  Costs  under  the  new  labor  agreement  -will 
be  high,  however,  and  the  exact  competitive  position  oi  the  product 
can  not  be  determined  at  this  time.  The  prooable  utiUzation  of  the 
bulk  of  this  ore  in  Australian  electrolytic  zinc  plants  is  a  new  factor 
in  the  situation.  The  zinc  smelting  industry  m  Belgium  is  operate 
ing  at  less  than  20  per  cent  capacity,  and  Silesianproduction  has 
ceased  following  political  troubles  in  that  area.  Tne  industry  id 
other  European  coimtries  and  in  Japan  is  at  low  ebb. 

SUPPLIES. 

Zinc  is  found  in  nature  as  a  sulphide  and  in  various  oxidized  ores. 
Practically  the  essential  differences  between  the  two  occurrences  are: 
(1)  The  former  must  be  roasted  before  it  can  be  smelted,  but  (2)  it 
usually  contains  a  much  higher  percentage  of  zinc.  Zinc  minerals 
are  widely  distributed  over  the  world  and  are  frequently  associated 
with  ores  of  other  metals,  notably  lead.  Until  quite  recently  zinc 
was  always  considered  an  imdesirable  constituent  of  such  ores,  but 
now  improved  methods  of  ore  treatment  permit  the  commercial  sepa- 
ration of  the  zinc,  and  the  zinc  contents  of  complex  ores  have  become 
an  important  factor  in  the  zinc  resources  of  this  and  other  countries. 

The  United  States  is  the  largest  producer  of  zinc  ore  in  the  world, 
furnishing,  in  1913,  some  35  per  cent  of  the  world  supply.  One- 
seventh  of  the  total  output  of  the  world  was  derived  from  one  dis- 
trict— the  Joplin-Miami  or  "Komspelter''  region — situated  in  and 
about  the  southwestern  corner  of  Missouri.  Next  to  the  United 
States,  Germany  was  the  largest  producer  in  1913;  the  output 
amounted  to  one-fourth  of  the  world's  total.  Australia  furnished 
15  per  cent,  and  the  remainder  came  from  a  score  of  countries,  no 
one  of  which  furnished  any  considerable  fraction  of  the  total  supply. 

Since  the  location  of  zinc  reduction  works  is  determined  by  availa- 
bility of  fuel  and  labor  supply  rather  than  by  proximity  to  ore 
deposits,  zinc  ore  and  concentrates  are  important  factors  in  foreign 
trade  and  are  transported  long  distances.  The  ore  from  North 
American  mines  must  be  lai^ely  transported  by  rail,  whereas  the 
ores  of  other  countries  are  transported  to  smelting  works  by  water. 
AustraUan  concentrates  are  normally  transported  to  European  works 
for  treatment.  These  concentrates,  formerly  controlled  oy  German 
metal  syndicates,  are  now  imder  contract  to  the  British  Government. 

The  zinc  supplies  of  the  future  may  be  expected  to  come  from  the 
above-named  countries  in  somewhat  the  same  proportions.  Burma, 
however,  is  becoming  of  great  importance  and  Siberia  is  capable  of 
large  ore  production,  although  the  latter  country  is  handicapped  by 
political  (usturbances  and  its  distance  from  large  consuming  centers. 
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The  position  of  Gennanv  is  much  altered  if  the  Silesian  deposits  and 
reduction  works  are  included  within  the  borders  of  the  new  State  of 
Poland,  and  this  State  also  includes  the  mines  and  smelteries  that  were 
formerly  in  Bussian  territory.  Only  about  one-third  of  the  prewar 
output  <eT  Germany  came  from  Rheimand  and  Westphalia,  whicn  may 
be  the  only  zino-producing  regions  left  in  Germany.  Increased  sup- 
plies of  ore  are  to  be  expected  from  Canada,  Mexico,  Chile,  Peru,  and 
Bolivia.  Northern  (French)  Africa  and  Italy  are  of  increasing  im- 
portance as  souroes  of  ore  for  European  consumption. 

From  the  American  viewpoint,  Mexico  is  the  most  important  of 
these  future  producers,  as  most  of  the  Mexican  output  in  the  past 
has  been  smelted  in  the  United  States,  and  in  case  the  Mexican 
naines  can  again  be  worked  with  any  degree  of  safety  this  country 
will  be  the  logical  market  for  the  product. 

TARIFF  FEATURES. 

Prior  to  1905  foreign  competition  was  of  no  consequence  in  the 
zinc  ore  market.  A  nttle  ore  had  been  imported  at  various  times, 
but  the  quantity  was  insignificant.  But  in  that  year  and  thereafter 
Tin  til  all  zinc  ones  were  made  dutiable  imder  the  act  of  1909,  consider- 
able quantities  were  imported  from  Mexico  and  Canada,  some  with, 
some  without,  payment  of  duty.  After  the  duty  of  1  cent  per  pound 
was  jplaced  on  the  zinc  contents  of  ore  containing  25  per  cent  or  more 
of  zinc,  the  imports  fell  oflF  to  a  very  small  amount.  This  dutj?  was 
reduced  to  10  per  cent  ad  valorem  or  an  equivalent  of  from  0.2  to  0.4 
cent  per  pound  in  the  act  of  1913. 

At  the  time  of  the  tariff  change  in  1913  mining  was  at  a  low  ebb 
in  Mexico  and  imports  of  zinc  ore  actually  decreased,  due  to  political 
conditions.  When  these  are  adjusted,  active  competition  may  be 
expected  from  the  large,  cheaply  mined  deposits  in  that  country. 
Zinc  ore  may  be  imported  from  Canada  and  South  American  coun- 
tries, but  the  important  factor  is  the  Mexican  situation,  as  under 
normal  conditions  Mexican  mines  can  furnish  large  quantities  of 
zinc  one  to  American  smelteries  at  much  lower  costs  than  those  at 
^'hich  some  American  mines  can  operate. 

Zinc  ore  and  calamine — Summary  table. 


1910. 
1911. 

\m. 

1914. 
»17. 

raw. 
i«ao. 


Domestic 

produc* 

tioxi 

(short 

toiw),i 


327.712 
3-15, 2C0 
;i78,816 
400,416 
400.050 
586,491 
703,317 
713,359 
«32,243 
•567,000 
•557,000 


Im- 
ports 
foroon- 
KiiinT>- 

tlon 
(short. 
tons).  > 


Do- 
mestic 

cx- 
portw 

(short 
tons).* 


21,212 

4.141 

10,865 

4,447 

5,533 

16,282 

55,790 

33,517 

8,501 

2,978 

6,971 


19,711 

18,281 

23,349 

17,713 

11,110 

832 

78 

1,320 

55 


Ratio  to  TNTO- 

duction  (per 
cent). 


Im- 
ports. 


6.45 
1.20 
2.87 
1.10 
1.36 
2.78 
7.93 
4.70 


34 
52 
25 


Ex- 
ports.* 


3.0 

2.7 

3.1 

2.2 

1.4 

.1 

.0 

.2 

.0 


Value  (im- 
ports tor  con - 
simiption). 


1743,561.00 

147,78(5.00 

444,490.00 

199,47fi.00 

149, 503. 00 

1,312,833.00 

3,836,414.00 

1,123,534.00 

291,449  00 

119, 540.  on 

198,156.00 


Amount  of 
duty. 


(«) 
$73,556.98 

211,426.95 
73,371.09 
14,950.30 

131,283.30 
"383,  Ml.  40 

112,353.40 
29,144.90 
11,954.00 
19,815.60 


Valup  per 

unit  of 

quantity 

(cents 

per 
pound). 


0.018 
.018 
.020 
.022 
.014 
.040 
.034 
017 
.017 
.020 
.014 


Equiva- 

knt  ad 

valorem 

rate. 


Per  cent, 

(«) 
49.7 

47.6 
36.8 
10. 0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 


'Zinc  contents. 

*  l>ops  not  include  ore  imported  free  of  duty  for  treatment  in  bonded  works  for  export. 

Exports  coasisted  wholly  of  high-grade  willemite  ore  from  Now  Jersey.    Assumed  content  of  50  per 
"*nUinc  for  calculation  of  ratios. 

*  I'otlos  for  calendar  year  1910  not  available. 
*E!itimateL 
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General  Information, 
description . 

Ores  containing  zinc  can  be  divided  into  the  following  classes:  * 

(1)  Calamine  or  carbonate  ore  and  concentrate  containing  appro x:i- 
mately  40  per  cent  zinc  and  only  very  small  amounts  of  other  metallie 
elements.' 

(2)  Blende  or  sulphide  ores  and  concentrate  containing  appro  xi 
mately  60  per  cent  zinc  and  only  very  small  amounts  of  other  metallic- 
elements. 

(3)  Sulphide  ores  and  concentrates  produced  in  the  Rocky  Moun- 
tain districts  averaging  between  38  and  50  per  cent  zinc  and  with 
relatively  high  content  of  iron  and  sulphur. 

(4)  Complex  sulphide  ores  containing  up  to  35  per  cent  zinc  but 
averaging  about  20  to  25  per  cent  of  zinc  associated  with  other 
metals  besides  iron  and  including  lead  or  copper. 

Ores  of  the  fi^t  two  classes  rarely  have  any  precious  metal  values. 
Those  of  class  3  usually  contain  d  certain  amount  of  precious  metal, 
wliile  those  of  class  4  almost  invariably  do  so.  The  first  three  classes  o  f 
ore  are  accepted  by  zinc  smelters  for  the  production  of  spelter.  The 
fourth  class  is  a  middling  product  that  can  usually  be  sold  only  to  a 
concentrating  plant  for  further  mechanical  separation.  More  recently 
a  market  has  begun  to  develop  for  such  ores  for  use  in  making  electro- 
lytic zinc,  and  for  igneous  concentration. 

In  the  Missouri  ore  schedules  only  two  classes  of  ores  are  distin- 
guished. Blende  is  sold  on  the  basis  of  a  60  per  cent  zinc  content, 
while  calamine  is  sold  on  a  basis  of  40  per  cent.  Such  high  concen- 
tration is  impossible  at  most  of  the  Western  mines,  so  there  are 
special  schedules  for  ores  containing  large  amounts  of  iron  sulphides. 
In  general,  a  product  that  contains  less  than  35  per  cent  of  zinc  can 
not  be  sold  to  the  smelteries.  Most  of  the  material  of  this  nature 
that  is  marketed  is  a  middling  product  obtained  in  concentrating 
more  or  less  complex  ores.  There  are  companies  that  make  a  busi- 
ness of  buying  and  treating  such  material  by  processes  described 
later.  Few  of  these  establishments  operate  on  a  purely  custom  basis, 
charging  a  fixed  rate  per  ton.  Most  of  them  purchase  the  ore  out- 
right, covering  metal  losses  and  their  expenses  (and  profits)  in  a  com- 
plicated schedule  of  discounts  and  payments. 

Complex  ore^. — ^All  ores  containing  zinc,  even  when  this  metal  is 
present  in  fairly  large  amount,  are  not  classed  or  useful  as  ''zinc 
ores/'  The  zinc  minerals  are  common  associates  of  the  ores  of  other 
metals,  notably  lead  and  copper.  In  all  ores  except  those  mined 
chiefly  for  their  zinc  content,  the  presence  of  zinc  is  deleterious. 
Smelters  invariably  penalize  ores  that  contain  zinc  in  excess  of  10 
per  cent,  and  sometimes  even  less  amounts  are  penalized.  Zinc  is  a 
nighly  undesirable  element  in  a  blast  furnace  charge,  invariably 

» In  addition  to  these  ?oinmon  ore*^,  m'^ntiou  should  be  made  of  the  iinusua]  varieties  of  sine  minerals 
found  in  important  quamifi«\«'  only  at  Franklin  Fnrnaw,  New  Jcrsev.  This  deno-yt,  however,  Is  unique 
In  th"'  ehara'*tcr  of  it.s  oros  and  is  bpiTated  by  only  one  company.  MufJi  of  this  ore  is  used  for  the  pro- 
duction of  zinc  oxido,  and  the  roraaindor  Ls  u-iod  fjr  tho  produciion  of  zino  metal  of  exceptional  purity. 
It  is,  th:^rv'fore,  in  a  cla*<<  by  it^>lf  and  is  not  a  factor  in  the  Ri'noral  consideration  of  the  industry. 

'  The  term  "calamine"  a.^  ii-^cd  by  the  mineralogist  defines  only  tho  hy<lrous  silicate.  In  Europe,  how- 
ever, it  applies  to  all  ^ilir*ates  and  carbonates  and  also  includes  a  zinc  cnist  found  in  blast  furnaces  that 
treat  zincy  •.'harge«».  The  term  found  a  degree  of  acceptance  in  the  United  States  as  a  general  term  apply- 
ing to  all  oxidised  ores  (except  zinclte  and  fraukliniu )  and  including  carbonate.  This  double  significance 
resulted  in  much  tariff  litigation  in  190&-1909. 
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rrsulting  in  lowered  recoveries  as  well  as  increased  difficulty  of 
operating. 

Even  ii  the  zinc  minerals  can  be  separated  by  a  preliminary  mechan- 
ical or  chemical  treatment  and  a  product  made  and  sold  as  zinc  con- 
centrate, the  other  values  of  an  ore  are  almost  invariably  depreciated 
*)y  the  accompanying  zinc.  This  statement  will  hold  generally  true 
for  any  case  where  a  product  containing  not  over  30  per  cent  zinc 
can  be  made  by  ordinary  methods  of  wet  concentration.  The  field 
of  economic  recoveries  from  complex  zinc  ores  has  been  widened  a 
little  by  the  comparatively  recent  success  of  selective  or  preferential 
flotation,  but  even  this  process  involves  additional  treatment 
expense  and  overlapping  losses  that  materially  reduce  the  theoretical 
value  of  the  ore  as  calculated  from  its  combined  metal  content. 

The  cost  of  separating  a  salable  zinc  product  from  a  typical  com- 
plex middling  product  will  range  from  $1.50  to  $3  per  ton.  Some 
of  the  zinc  mineral  will  invariably  pass  into  the  lead  (or  copper) 
products  and  is  thereby  not  only  lost  but  may  even  result  in  a  penalty 
being  charged  against  the  lead  (or  copper)  concentrate.  A  variable 
amount  of  gold,  silver,  lead,  and  copper  will  be  retained  in  the  zinc 
concentrate  and  as  will  be  shown  later  the  value  of  other  metals  in 
zinc  concentrates  is  heavily  discounted.  In  addition  to  the  lead 
(or  copper)  concentrates  and  the  zinc  concentrates,  frequently  a 
third  sulphide  or  '*iron"  product  is  made  which  also  contains  all  the 
valuable  metals  in  greater  or  less  amount  and  can  rarely  be  sold 
advantageously  except  in  certain  districts  where  it  can  be  used  as  a 
source  oi  sulphuric  acid. 

All  the  above  losses  are  in  addition  to  those  that  accompany  the 
initial  concentrating  of  the  mine  ore  with  its  inevitable  taifing  losses. 

USES. 

The  essential  uses  of  zinc  are :  In  brass  (an  indispensable  material 
in  modem  industrv);  in  galvanizing;  as  structural  sheet;  and  in  the 
desilverization  of  lead  bmUon.  The  consumption  is  greatest  in  gal- 
vanizing. A  wide  Ust  of  miscellaneous  uses  for  zinc  includes  the 
chemicd,  rubber,  paint,  electrical,  and  metal  industries,  and  medicine. 

The  chief  use  of  zinc  ores  is  of  coiurse  for  the  manufacture  of  spelter,* 
but  an  increasingly  large  amoimt  is  used  in  the  United  States  for  the 
direct  manufacture  of  zinc  oxide  and  other  pigments  '  and  zinc  dust.' 
Blende  is  an  important  source  of  sulphuric  acid,  a  large  tonnage  of 
which  is  recovered  as  a  by-product  in  the  making  of  spelter. 

COUNTRIES   OF   LARGEST   PRODUCTION. 

The  world's  production  of  zinc  has  fully  trebled  in  the  last  25  years. 
The  United  States  is  undoubtedly  the  largest  producer  of  zinc  ore  as 
well  as  of  spelter  in  the  world  to-day.  Before  the  outbreak  of  the 
European  War,  this  position  was  held  by  Germany,  but  the  enormous 
strides  made  by  the  United  States  in  1915-1917  forced  Germany  into 
second  place.  Belgium,  which  prior  to  the  war  was  the  third  largest 
spelter  producing  country,  has  not  been  a  large  producer  of  ore  for 
many  years.*    Sunilarly  France  and  Great  Bntam,  although  impor- 

*  Btport  on  spelter  in  the  flies  of  the  Tariff  ComznlssioD. 
'  Reports  in  tlie  flies  of  the  Tariff  Commission. 

'Aeeordiut^M.  F.  Chase  (Am.  Metal  Market  and  DaUv  Iron  and  Ste^l  Report,  June  10,  1919)  only 
1  0  Uns  af  tfis  488»7ao  tons  of  ore  smelted  In  Belgium  in  1913  were  produced  in  that  country. 


14 


TAEIFF  INFOBMATION  SURVEYS* 


tant  smelting  countries,  are  not  important  as  zinc  ore  producing 
regions.  Japan  is  another  country  that  is  more  important  in  the 
smelting  business  than  as  an  ore  producer.  ' 

Data  collected  by  the  Bureau  of  Mines  show  that  the  order  of 
production  of  the  various  zmc  ore  producing  countries  in  1913  was 
as  follows: 


Approxi- 
mate 
order. 


1 
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3 
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7 
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Country. 
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United  States 

Germany .• 

Australia 

Italy 

Algeria 

Japan 

Hpain 

Russia   (including    Russian 

Poland) 

France 

Greece 

Sweden 
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35 

12 

25 

13 

15 

14 

5 

15 

3 

16 
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17 

2 

18 

1.5 

20 
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21 

1 

22 

1 
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Country. 


Mexico 

Austria 

Tunis 

Indo-China  (Tonkin). 

Great  Britain 

China 

Bolivia 

Canada 

India  (Burma) 

SouSiXbicai'.'.'.'/.V.'.'. 
Peru 


Percent- 
age of 
world's 
produc- 

Uon 
In  19ia. 


The  productions  of  the  more  important  zinc-mining  countries  in 
1917  were  in  the  following  approximate  order:  United  St  tes, 
Germany,  Australia,  Mexico,  Canada,  Italy,  Japan,  Spain,  Siberia, 
and  India.  Probably  the  order  at  the  present  writing  is  not  greatly 
different,  but  it  should  be  noted  that  the  boundaries  of  Germany  are 
not  yet  (July^,  1921)  delined,  and  the  greater  part  of  the  zinc  re- 
sources (as  well  as  reduction  works)  of  that  country  have  been  or 
may  be  transferred  to  the  new  State  of  Poland. 

DOMESTIC   PRODUCTION. 

The  United  States  has  increased  its  proportion  of  the  world's  out- 
put from  only  about  20  per  cent  in  the  early  nineties  to  about  60  per 
cent  during  the  war  period.  Since  the  world  output  also  has  largely 
increased  in  this  time,  this  percentage  increase  involved  a  much 
greater  absolute  expansion  than  would  appear  from  the  above 
figures.  The  output  of  domestic  zinc  mines  in  1917  was  eight  times 
the  annual  output  of  25  years  ago.  Most  of  the  growth  took  place 
since  1914,  during  which  time  the  domestic  production  increased 
over  50  per  cent. 

Metliods  of  production. — Very  nearly  lUl  of  the  zinc  ore  mined  in 
the  United  States  must  be  concentrat(Ml  l)ofore  shipment  to  the 
smeltery.  There  is  some  production,  especially  of  carbonate  ore, 
that  needs  only  to  be  roughly  sorted  by  hand  to  bring  it  up  to  a  grade 
that  will  be  accepted  by  smelters,  but  l^y  far  the  greater  part  of  the 
domestic  zinc  ore  must  go  through  a  more  or  less  complicated  dressing 
operation. 

There  are  no  particular  features  tlmt  distinguish  the  mining  of 
zinc  ores  from  the  mining  of  other  metals,  such  as  copper  and  lead. 
As  a  rule  the  ores  are  not  unusually  hard  and  are  easily  extracted  by 
standard  methods  of  underground  mining.  -  Extensive  operatioween 
a  large  scale  as  exemplified  in  the  working  of  the  large  copper  proper- 
ties are  not  in  vogue.  Deposits  of  zinc  ore  comparable  to  the  '*  por- 
phyry''  deposits  of  copper  in  the  Southwest  are  unknown.  The 
nearest  approach  to  this  condition  are  the  zinc  areas  near  Joplin, 
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but  that  district  is  characterized  by  the  great  number  of  small 
'>perators.  A  similar  condition  exists  to  a  considerable  degree  in 
other  sections  of  the  United  States.  Zinc  mining  as  well  as  smelting 
his  been  peciiharly  free  from  large  combinations  of  capital  and, 
with  the  exception  of  perhaps  a  half  dozen  exceptionally  large 
producers,  most  of  the  zmc  mines  are  operated  independently. 

The  amount  and  character  of  treatment  necessary  for  the  prepare^ 
ti<»n  of  a  salable  product  from  zinc  ores  as  they  come  from  the  mine 
will  vary  widely  according  to  the  deposit  and  the  locality.  For 
'ertain  ores,  notably  those  containing  zinc  as  the  only  recoverable 
value  or  those  in  tne  Mississippi  Valley  region  where  the  zinc  and 
lead  are  easily  separated,  comparatively  simple  ore  dressing  is  suffi- 
cient. Little  machinery  and  equipment  is  required,  and  the  amount 
of  capital  necessary  for  the  successful  conduct  of  a  small  mine  and 
mill  is  so  small  as  to  permit  the  development  of  individual  ownership 
or  opei-ation  by  little  companies.  On  the  other  hand,  the  successful 
utilization  of  many  of  the  complex  ore  deposits  which  are  character- 
istic of  the  Rocky  Mountain  region  calls  for  the  highest  metallurgical 
^kill,  complicated  equipment,  and  a  considerable  outlay  for  plant. 
in  addition  to  the  cost  of  developing  the  ore  body  to  the  point  of 
production.* 

A  g  oat  many  mines  are  equipped  with  mills,  but  these  mills  rarely 
CO  much  if  any  custom  work.  Joint  ownei*ship  of  mines  and  smelt- 
ini:  works  is  rare,  as  ownership  of  mines  has  never  been  the  important 
featuT-e  of  the  zinc  industry.* 

History. — The  oxide  ores  of  New  Jersey,  Pennsylvania,  and  Wis- 
torisin  were  the  early  source  of  ore  supply  for  smelting  operations 
until  after  the  Civil  War.  As  early  as  1774  a  shipment  of  red  zincite 
was  made  from  Franklin  Furnace  to  England  under  the  impression 
that  it  was  copper  ore.  This  same  district  also  furnished  the  first 
spelter  produced  in  the  United  States.  Only  one  small  lot  was  turned 
^'Ut  and  was  used  for  making  the  brass  for  the  Government  standard 
^'t  of  weights  and  measures  in  1838.  It  is  also  reported  that  during 
the  War  of  1812  some  brass  was  made  from  these  same  ores,  probably 
^)y  the  cementation  process. 

No  zinc  was  produced  in  Missouri  until  1867,  when  small  works 
^yere  erected  at  Potosi,  but  lead  had  been  mined  since  1848  in  Jasper 
^V»unty,  near  Joplin,  and  the  presence  of  zinc  must  have  been  earlj^ 
yorognized.  The  first  zinc  ore  from  the  Joplin  district  was  marketed 
in  1872,  and  in  the  following  year  the  production  became  important. 
The  ore  was  shipped  at  first  to  IlUnois  for  smelting.  Joplin  rapidly 
increased  in  importance  and  became  the  leading  producing  district 
"i  the  United  States. 

As  the  lead  mines  of  Wisconsin,  Virginia,  Colorado,  and  other 
^^tates  were  developed  the  zinc  resources  of  this  country  were  better 
iwo^nized.  For  many  years  zinc  was  considered  a  detrimental  in- 
^^ediont  of  ores  and,  in  tne  early  history  of  iriany  camps,  an  excess  of 
zific.  was  the  cause  for  closing  down  properties  that  might  otherwise 
'\'^ve  been  profitably  worked.  Nearly  all  the  large  zinc-producing 
ffetricts  were  originally  opened  up  for  the  production  of  other 
metals. 


This  subject  win  be  dlsctissed  more  fully  in  another  section  of  this  report. 

C'Ven  the  Goman  control  of  the  European  zinc  situation  before  the  war  was  obtained  almost  wh^y 
tfn^^  ownership  and  regulation  of  the  production  of  reduction  works  and  through  long-term  contracu 
><v  tiM  gr^  output  of  independent  mines  (notably  In  Australia). 
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An  important  factor  in  the  zinc-mining  situation  has  been  the  devel- 
opment of  separation  processes  for  the  recovery  of  zinc  from  other 
sulphides  and  gangue.  One  of  the  earliest  successful  devices  was 
the  standard  Joplin  jig,  which  proved  highly  advantageous  for  tht* 
treatment  of  the  coarser  sizes  oi  the  comparatively  simple  combina- 
tion of  galena  and  sphalerite,  present  in  that  region.  Next  eame 
the  Wilfley  concentrating  table  that  allowed  a  similar  separation  on 
all  material  down  to  the  slime  sizes.  The  latter  machine  even  per- 
mitted a  partial  elimination  of  pyrites,  a  mineral  of  only  slightly 
greater  specific  gravity  than  blende.  Slime  tables  followed,  but 
were  not  so  successful  m  the  preparation  of  clean  products. 

As  the  treatment  of  complex  ore  developed  a  great  demand  arose 
for  a  process  that  would  make  a  valuable  zinc  product  out  of  the 
"zinc-iron"  middling.  Various  methods  have  proved  more  or  less 
satisfactory,  notably  roast-magnetic  and  electrostatic  separation. 
Preferential  flotation  is  now  an  important  probability  and  nas  been 
successfully  applied  in  many  cases. 

Domestic  resources  and  localities  of  production. — Zinc  deposits  are 
found  in  almost  every  State  in  the  Union,  and  in  1917  production  was 
reported  from  23  States.  In  spite  of  this  wide  distribution,  however, 
over  80  per  cent  *  of  the  total  output  of  the  United  States  is  furnished 
by  six  districts.  These  are  (1)  Missouri-Kansas-Oklahoma  (Joplin  or 
''Komspelter'*),  (2)  New  Jersey  (Franklin  Furnace),  (3)  Montana 
(Butte),  (4)  Wisconsin,  (5)  Colorado  (Leadville,  Red  Cliff,  and 
Breckenridge),  (b)  Idaho. 

The  first  named  is  the  largest  zinc-producing  region  in  the  world, 
and  has  contributed  approximately  one-seventh  oi  the  annual  out- 
put of  the  world  in  recent  years.  This  region,  which  goes  by  several 
names,  lies  mostly  in  southwestern  Missouri,  more  or  less  adjacent 
to  JopUn,  but  also  overlaps  contiguous  territory  in  Kansas,  Okla- 
homa, and  Arkansas.  The  ore  is  typicaDy  zinc-lead,  and  contains 
no  precious  metals. 

The  activity  in  this  district  reflects  the  state  of  the  zinc  market. 
The  production  comes  from  a  large  number  of  small  individual  oper- 
ators, many  of  them  marginal  producers  or  "leasers'*  who  can  operate 
their  mines  only  when  the  ore  can  be  sold  fairly  readily  at  a  price 
more  or  less  above  the  occasional  minimimi  prices  that  result  from 
market  fluctuations.  If  the  low  prices  continue  for  more  than  one 
or  two  weeks,  these  weaker  producers  have  to  quit  and  go  to^  work 
elsewhere,  perhaps  on  farms  or  in  the  city.  A  large  proportion  of 
the  ore  smelters  are  situated  in  that  vicinity,  attracted  not  only  by 
the  nearness  to  the  ore  supply,  but  also  because  of  the  availability  of 
cheap  fuel,  both  coal  and  gas.  Its  importance  is  therefore  even 
greater  than  the  figures  of  its  actual  production,  which  were  equal 
m  1917  to  more  than  one-third  of  the  total  for  the  country. 

New  Jersey,  the  second  largest  producer,  is  remarkable  for  the 
unusual  character  of  the  ore  in  its  one  important  district^  Franklin 
Furnace.  The  deposits  there  are  the  only  ones  of  the  kmd  in  the 
world.  The  peculiar  purity  of  the  ore  and  its  abundance  and  grade 
have  been  the  foundation  of  the  success  of  the  largest  single  zinc- 
producing  corporation  in  the  world,  the  New  Jersey  Zinc  Co.    New 

>  W.6  per  cent  in  1917. 
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fcrsey  furnished  16.9  p>or  cent  of  the  domestic  outnut  of  zinc  in  ore 
n  19i7,  and  its  proportion  of  the  total  output  of  graae  A  or  high-grade 
)re  suitable  for  the  manufacture  of  the  purest  grades  of  spelter  is 
Quch  greater.     It  is  the  most  important  lactcr  in  the  pigment  trade 

15  the  best  grades  of  American  process  zinc  oxide  are  made  from 
hese  ores. 

Colorado  was  the  third  largest  producer  for  many  years,  but  has 
»cen  surpassed  b^  Montana.  In  1915  both  of  these  States  were 
umishing  approximately  13  per  cent  of  the  domestic  output;  but  in 
he  active  development  of  tne  next  two  years,  Colorado  failed  to 
Qcrease  its  tonnage  rapidly  enough  to  keep  pace  with  other  parts  of 
he  country,  and  dropped  to  fifth  position,  supplying  only  8.3  per 
ent  of  the  domestic  total  in  spite  of  the  fact  that  its  actual  tonnage 
)utput  increased  slightly.  Montana  produced  13.1  per  cent  of  the 
otal  United  States  mine  production  of  zinc  in  1917.  Wisconsin, 
^hirh  in  1915  was  in  fifth  place  among  the  zinc-producing  districts, 
umishing  7  per  cent  of  the  domestic  total,  increased  its  proportion 
X)  8.4  per  cent,  or  slightly  more  than  that  of  Colorado.  Idaho  is  the 
dxth  State  in  order  of  production,  supplying  5.6  per  cent  of  the  total 
}utput  of  the  country  m  1917. 

The  ores  of  all  these  districts  are  difl'erent  from  either  of  the  first 
two  types.  Wisconsin  ores  are  the  most  nearly  similar  to  those  of 
Missouri,  but  invariably  contain  much  greater  amounts  of  iron 
sulphide,  together  with  arsenic  and  antimony.  The  difficulty  of  sepa- 
rating these  from  the  blende  delayed  the  economic  development  of 
these  areas  for  a  long  time.  The  ores  of  the  Rocky  Mountam  States 
Me  invariably  complex  in  the  number  of  metals  present,  but  here 
their  resemblance  to  one  another  ceases.  The  Montana  ore  can  be 
Easily  concentrated  to  a  product  containing  50  per  cent  and  more 
erf  zinc.  In  addition  to  zinc  some  copper,  a  little  lead,  and  important 
silver  values  are  present  in  the  concentrate. 

In  Idaho,  the  ores  resemble  those  of  Montana  in  that  a  high-erade 
ponrentrate  can  te  made;  but  the  silver  is  usually  lower  ana  the 
lead  somewhat  higher. 

It  is  in  Colorado  that  the  typically  difficult- to-concentrate  complex 
ore  is  found.  These  ores,  disregarding  the  carbonates  which  are  of 
secondary  origin  as  distinguished  from  the  primarj^  sulphides,  have 
a  Variety  of  structure  and  of  minerals  that  rarely  occur  m  any  of  the 
other  important  districts.  The  percentage  of  iron  is  invariably  high 
and  this  imdesirable  element  is  present  not  only  as  pyrite — difficult 
to  separate — but  as  a  constituent  of  the  black  jack  which,  for  the 
most  part,  contains  only  45  to  50  i)er  <'eiit,  and  frequently  less,  zinc. 
Gold,  silver,  lead,  or  copper  are  jrcnerallj^  j)rcsent,  sometimes  all 
together. 

The  essential  dilTerencos  between  those  more  important  districts 
ire  roughly  outlined  in  the  above  summary.  A  more  detailed 
lesiTiption,  including  manv  of  tlie  zinc-producing  regions  has  been 

7ared  but,  on  account  oi  its  length,  can  not  be  presented  here  and 
bo  found  in  the  auxiliary  lilcs  of  this  Commission.     Many  of 

16  districts  present  no  markedly  unusual  features  and  zinc  mining  is 
uite  similar  to  other  mining  o])erations  in  those  districts. 

70619— 21— c-27 2 
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Zinc  otmteni  of  reeoverabk  tine  ore—Dcmestie  production,  by  SIoUm. 
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Relation  of  domestic  production  to  domestic  consumption.- — 1 
following  statistics  do  not  include  the  ore  consumed  by  produ<: 
of  zinc  oxide  or  manufacturers  of  electrolytic  zinc,  and  represe 
therefore,  only  the  receiote  of  zinc  ore  by  smelters.  Elxports  of  • 
are  also  not  included.  The  data  for  imports  do  not  correspond  w 
the  figures  of  the  Department  of  Commerce.  They  are  report 
by  the  smelters,  in  the  case  of  bonded  smelting,  when  the  spc) 
leaves  their  works  while  the  Government  reports  date  from  the  til 
the  spelter  is  entered  for  export  at  the  customhouse.  The  ditfi 
ence  in  periods  covered  by  the  two  sets  of  reports  accounts  in  pi 
for  the  discrepancies. 
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Since  the  greater  part  of  the  ore  produced  in  the  United  States  goes 
into  the  production  of  spelter  by  retort  smelting,  the  above  figures 
represent  closely  the  ratio  of  domestic  to  foreign  ores.  The  most 
important  corrections  are  those  for  electrolytic  spelter  production 
and  the  zinc  ore  used  directly  in  the  making  of  pigments.  This  wiU 
&amimt  to  something  like  200,000  tons  annually. 

A^rrage  grade  of  ore  smelted.^ — The  average  grade  of  the  zinc  ore 
smelted  in  the  United  States  was  51  per  cent  m  1918,  49.9  per  cent  in 
1917,  46.2  per  cent  in  1916,  50.1  per  cent  in  1915,  and  48.8  per  cent 
in  1914.  There  are  no  data  to  show  what  proportion  of  this  was 
mide  ore  that  was  sold  without  mechanical  concentration,  but  most 
of  it  is  known  to  be  a  concentrated  product. 

An  interesting  feature  is  the  amount  of ''  calamine ''  (including  under 
this  term  all  oxide  ores  except  those  of  Franklin,  N.  J.).  Since  these 
ores  are  invariably  lower  grade  than  blende,  their  relative  proportion 
of  the  total  product  has  a  marked  effect  on  the  average  grade.  The 
'>rily  data  are  those  furnished  by  smelters  and  covering  their  con- 
sumption. In  1914  the  calamine  smelted  was  about  26^  per  cent 
of  the  total;  in  1915  it  was  about  28.5  per  cent;  in  1916,  about  29| 
per  cent;  in  1917,  26.9  per  cent;  and  in  1918,  about  22.4.  The 
tendency  to  use  a  larger  proportion  of  calamine  that  was  exhibited  in 
^^15  and  1916  (because  of  small  roasting  capacity  in  the  new  plants) 
Tas  checked  in  1917  when  the  smelters  were  forced  by  adverse  market 
^^nditions  to  seek  higher  grade  ore  and  in  1918  the  relative  use  of 
calamine  diminished  further. 

^  Domestic  exports, — ^All  the  domestic  ore  exported  from  the  United 
Slates  since  1907  has  been  high-grade  willemite  from  the  mines  at 
Franklin  Furnace,  N.  J.  It  is  used  for  the  production  of  high-grade 
spelter  in  Europe. .  After  the  outbreak  of  tne  European  War,  these 
exports  fell  off  to  practically  nothing,  but  began  to  pick  up  slightly 
mthelatter  part  of  1917. 

In  the  records  of  the  Bureau  of  Foreign  and  Domestic  Commerce, 
prenous  to  1915,  foreign  exports  of  zinc  ore  are  listed.  This  zinc  was 
^t  exported  in  the  form  oi  ore  but  as  spelter  smelted  from  the  ore. 
The  zinc  was  carried  on  the  records  of  bonded  warehouses  until  the 
oond  was  canceled.  These  exports  have  since  been  listed  aa domestic 
exports  of  spelter  *'from  foreign  ore.'* 

Zinc  ore — DottusHc  exports. 


Exported  to— 

1910 

1911 

1912 

Qiumttty. 

Tom. 
15,022 

Value. 

Quantity. 

Value. 
1600,360 

Quantity. 

Value. 

^''♦h^lands... 

S533.750 

Tons. 

1ft  104 

Tom. 
19,880 
87 

• 

1785,607 
1,350 

"nnany        

^**'*'>  ••'*'  1      -">  ••^- 

^'tftittigdiii;:::::::::::::;::::::::;:: 



17 

493 

Uaijj^^^  "       

1 

56 



ToUl.... 

15,022 

5.13,750 

15,211 

600  S53  ■       10  <Mfi 

787,018 



"^WdaUire  published  by  W.  R.  Ingalls  in  tbe  Engineering  and  Mining  Journal. 
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Zinc  ore — Domeitic  exports — Ooniiiiued. 

Exported  to— 

1913 

16 

14 
Value. 

1915 

Quantity. 

Tons. 
17,306 

Value. 
1687,680 

Quantity. 

Tont. 
14,291 

Qnanaty.j    ValueJ 

Netherlands 

1 

i  i550L78S 

Tont. 
1,319         S96»^ 

V  nited  Kinsdoxn 

1 

,               V      1                                       « 

France _ 

•••»••••     • 

1 

1,416            56,6 

Italy 

605  1         24.7 

.......... 

Total 

17,a06 

687,680 

14,294       550,785 

1 

3,345          l3So| 

J 

Exported  to— 

loie 

19 

17 

Value. 

11918 

Quantity. 

Value. 

Quantity. 

Torn. 

1 

Quantity.     Value.; 

TTnit^  Kingdom,  w, 

Tont, 

sao 

Tont.    < 

Canada 

eo' 

108 

$5,392 

6,885 

70 

^800 

1,203         964,8J 

Italy 

Total 

MS 

ia;J77 

71 

1^850 

1.2tt           64.81 

U 

1  No  exports  during  1910. 

FOEEIQN   BESOUBCES   AND  PBODUCTION. 

Mexico, — Zinc  deposits  are  found  in  the  States  of  Tamaulipa^ 
San  Luis  Potosi,  ruerrero,  Jalisco,  Zacatecas,  Nuevo  Leon,  Coahuilaj 
Duran^o,  Chihuahua,  and  Sonora.  The  ore  imported  into  thJ 
UnitedStates  has  come  from  Nuevo  Leon,  Coahuila,  and  Chihuahua! 
Both  carbonate  and  sulphide  ores  are  mined,  but  zinc  productioij 
has  not  become  general  in  Mexico  and  zinc  minerals  are  still  considi 
ered  chiefly  as  unwelcome  accessories  of  other  ores.  The  zinc 
carbonates  found  with  the  oxidized  lead  ores  were  thrown  on  the 
dump  20  j^ears  ago.  It  was  not  until  1904  that  the  demand  foi^ 
zinc  ores  m  the  V'nited  States  warranted  the  shipment  of*zinc  to 
this  country.  By  1907  the  imports  into  the  United  States  reached 
large  proportions,  amounting  to  practically  100,000  tons  in  that 
fiscal  year.  The  tariff  of  1909  reduced  importations  of  zinc  ores 
considerably;  but,  under  the  influence  of  the  high  prices  that  pre- 
vailed in' 1915  to  1917,  exports  to  the  United  States  from  sections 
where  the  political  conditions  permitted  production  increased 
rapidly. 

The  zinc  resources  of  Mexico  are  unquestionably  large  and  pro- 
duction could  be  very  greatly  increased.  Their  development  has 
been  restricted  by  the  lack  of  a  settled  government.  Under  the 
Carranza  regime,  heavy  export  taxes  were  imposed  on  zinc  ores,  and 
the  Mexican  mining  industry  suffered  from  tne  general  difiSculty  of 
transportation  and  danger  of  violence  and  confiscation.  Under 
Obregon,  the  export  tax  on  the  zinc  contents  of  ore  was  reduced 
to  the  nominal  figure  of  0.20  centavo  per  kilogram  (May,  1921).  On 
a  typical  ore  containing  50  per  cent  zinc  the  tax  amounts  to  about 
$4.50  (U.  S.  cur.)  per  ton. 

Canada. — Prior  to  1916  all  the  zinc  ore  mined  in  Canada  was 
exported  for  smelting;  but  in  that  year  an  electrolytic  plant  wa5 
established  at  Trail,  British  Columbia.  This  plant  was  operated 
more  or  less  regularly  until  1918,  when  it  was  shut  down.  Practically 
all  the  ore  is  therefore  still  exported  to  the  United  States. 
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In  1917  the  total  zinc  ore  shipments  from  mines  were  116,660 
tons  containing  a  tota]  of  61,920,149  pounds  of  zinc,  as  compared 
Tith  >  2,077  tons  of  ore  containing  48^98,078  pounds  of  zinc  in  1916. 
Most  of  the  production  comes  from  British  Columbia.  The  British 
Columbia  Zinc  Commission  published  a  report  in  1906  describing 
*be  known  zinc  deposits  of  that  Province.  The  ore  comes  mainly 
from  the  Slocan  district,  where  it  is  found  with  lead  and  silver. 

Quebec  is  the  only  other  producer  of  any  importance  in  recent 
years.  Its  output  is  equivalent  to  from  one  to  two  million  pounds 
r»f  zinc  annually.  Zinc  deposits,  said  to  be  of  economic  value,  have 
heen  located  in  nearly  all  parts  of  the  Dominion,  and  have  been 
operated  in  several  localities,  notably  Cape  Breton. 

(Hher  fordgn  covntries.— Zinc  ore  is  found  in  nearly  all  countries 
"f  the  world.  Enormous  bodies  of  high-grade  ore  have  been  found 
in  recent  years  in  India  and  in  Rhodesia.  In  the  former  country, 
one  ore  body — the  Bawdwin  deposit — has  been  proved  to  con  tarn 
over  three  and  one-half  million  tons  of  mixed  lead  and  zinc  ore  with 
an  average  content  of  27  per  cent  lead  and  22}  per  cent  zinc,  with  25 
ounces  of  silver  per  ton.  This  is  the  most  unusual  deposit  of  practi- 
<'ally  pure  sulphide  material,  except  iron  sulphide,  in  the  world.  This 
mine,  which  is  in  Burma  near  the  Chinese  border,  is  capable  of  a  stu- 
p>endous  production  of  both  metals:  the  zinc  has  not  received  a  great 
'leal  of  attention,  but  will  probably  be  smelted  partly  in  England  and 
parti}"  in  India.  Norway  and  Sweden  have  large  deposits  of  low- 
?rade  or^  which  are  economically  worked,  especially  lor  high-grade 
electrolytic  spelter.  Lower  grades  of  ore  can  be  utilized  with  elec- 
tric power  available  close  to  the  mines. 

Spain  produces  mostly  calamine,  which  during  a  large  part  of 
*hc  war  period  came  to  the  United  States  except  for  less  amounts 
Used  by  the  local  smelters.  Italian  ores  that  were  formerly  smelted 
in  i  ermany  and  Belgium  have,  during  the  war,  come  in  part  to 
the  United  States  as  did  also  the  ores  from  French  Africa  where 
extensive  deposits  are  worked  by  English  and  Belgian  smelters. 
This  ore,  chieiQy  carbonate,  is  calcined  at  the  mines  to  a  content  of 
■'0  to  GO  per  cent  zinc. 

In  Russia  the  deposits  of  Russian  Poland,  formerly  very  produc- 
Hve.  are  now  nearing  exhaustion.*  About  9,000  tons  of  spelter  are 
aimuallv  produced,  most  of  which  goes  to  Austria.  Developments 
in  northern  Caucasus  and  Finland  have  opened  up  new  supplies. 
The  Irtysh  Corporation,  working  in  southwestern  Siberia,  has  opened 
ip  a  large  body  of  nearly  pure  sulphide  ore  and  a  tremendous  ton- 
i^ii£e  of  lower  grade  material. 

Indo-China  is  an  important  producer  of  zinc  ores.  These  formerly 
^yent  chiefly  to  Belgium,  but  since  the  war  have  been  diverted  to 
France,  Japan,  and  the  T'nitcd  States.  A  considerable  portion  of 
flip  "IIongKong^'  shipments  to  the  United  States  probably  originate 
in  French  China.  Japan,  which  formerly  was  an  exporter  of  ore,  is 
now  a  considerable  importer.  The  local  production  is  about  r 0,000 
^^•lis  maximum.  Imports  of  ore  are  now  made  from  Austria,  China, 
Burma,  Indo-China,  and  Vladivostok,  as  well  as  the  entire  pro- 
fliirtion  of  Korea.^ 

'  Thc-se  deposits  will  doubtless  be  included  in  the  new  State  of  Poland. 

'  Tho  annual  demand  for  spelter  in  Japan  is  about  29,000  tons,  chiefly  for  the  higher  grades.  The  present 
'*pa;itv  is  approximately  45,000  tons  and  this  was  to  be  increa.sed  oy  new  construction  to  lOO.OuO  tons 
I*"  year,  but  the  Japanese  sine  industry  practically  collapsed  even  before  the  siKnine  of  armistire,  and 
[  ^1  t>QU6ved  In  many  quarters  that  Japan  is  not  likely  to  again  produce  more  zinc  than  it  requires  for 
''CHoestic  consumptiOD . 
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One  of  the  largest  zinc  ore  producers  in  the  world  is  Australia; 
At  Broken  Hill,  New  South  Wales,  the  zinc  contents  of  the  silvei 
lead  ores  were  at  one  time  a  nuisance,  and  enormous  piles  of  zin({ 
tailinss  and  slimes  were  stacked  about  the  concentrating  plantel 
while  lead  concentrates  containing  as  much  as  20  per  cent  zinc  have! 
been  smelted  with  blast  furnace  slags  as  high  as  16  per  cent  zinc 
No  large  zinc  smelting  works  have  been  erected  Jn  Australia,   th 

Present  spelter  capacity   (1919)  of  the  Commonwealth  (includin 
'asmaniai  being  but  25  to  30  tons  per  day.    A  small  retort  plan 
at  Port  Pirie  and  a  new  electrolytic  plant  at  Hobart  comprise  th(j 
total  reduction  facilities.     It  is  planned,  however,  to  increase  thd 
capacity  to  take  care  of  practically  the  whole  AustriJian  output  oi 
zinc  concentrates. 

The  British  Government  has  contracted  to  take  practically  the 
entire  output  of  the  Australian  mines  for  the  period  of  the  wa 
and  for  10  years  thereafter.     This  contract  supersedes  a  previou 
arrangement  for  the  annual  sale  to  the  Imperial  Government  o 
lOOyOOO  tons  of  zinc  concentrate  and  45,000  tons  of  spelter  lor  10 
years.    Under  this  agreement  all  stocks  of  ore  on  hand  at  the  first 
of  the  year  were  to  be  taken  over  (exc^t  for  a  wnall  reserve).    E^h 
year  250,000  tons  of  ore  for  the  period  of  the  war,  and  300,000  tons  for 
the  following  nine  years  shall  be  furnished  bv  the  Federal  Govemirent 
to  the  Imperial  Government.    Provision  is,  nowever,  made  for  supply- 
ing the  Australian  smelters  and  filling  Japanese  contracts.    The  nor- 
mal }^early  Australian  output  is  about  400,000  tons  of  concentrate 
containing  from  46  to  48  per  cent  zinc. 

Zinc  ore — Production  in  principal  foreign  countries.^ 

[Metric  tons.] 


Countries. 


1910 


Australia* 

Austria-Hungary . 

Belgium 

Canada 

China' 

France 

Algeria 

Tunis 

Germany 

Baden 

Prussia 

Greece « 

Greece* 

Italy 

Norway 

Russia  1 

Spain 

Sweden 

Japan 

Turkey 


476,125 

34,917 

1,434 

5,063 

9,786 

60,624 

94,445 

32,500 

718,316 

3,345 

714,855 

37, 108 

28,898 

146,307 

2,219 

8,631 

166, 113 

49,453 

21,108 


1911 


524,666 

32,272 

836 

2,500 

4,599 

43,761 

60,805 

27,900 

609,970 

3,067 

696,903 

35,866 

30,512 

139,719 

2,240 

9,652 

162,140 

51,242 


40,000 


1912 


628,872 

35,452 

1,167 

6,415 

7,170 

45,929 

84,495 

37,400 

643,598 

3,730 

647,081 

39,585 

28,912 

149,776 

40 

8,763 

175,311 

50,036 


1913 


1914 


516,105 

34,631 

949 

7,889 

9,650 

46,577 

82,256 

30,300 

637,308 

3,882 


365,069 


30,717 

20,646 

158,278 

897 

7,610 

117,831 

50,752 


410 

10,893 

7,374 

46,157 


32,440 

22,808 

145,914 

243 


114,317 
42,279 


1915 


193,988 


796 
16,553 


28,  ns 


33,121 

20,209 

80,622 

1,829 


81,922 
55,027 


1916 


213,118 


602 


34,296 


25,853 

12,612 

94,043 

1,017 


166,063 
60,700 


1917 


273,020 


231 


38,125 


14,290 

7,258 

79,453 

269 


128,845 
51,312 


1918 

363,403 
17 


25,087 


67, 116 


106, 9oK 

48,507 


^  Chiefly  from  Mineral  Industry. 

*  Spelter  and  concentrate  exported. 

*  Exported. 

*  Blende. 


ft  Calamine. 

*  Includes  300  tons  lead-zinc  ore. 

'  Metal,  probably  from  domestic  <M'e. 
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IMPORT  AND   EXPORT  CLASSIFICATION. 

Zinc  imported  into  the  United  States,  either  as  metal  or  as  ore, 
aar  be  (1)  entered  for  immediate  consumption,  in  which  case  the 
L'lry  is  paid  at  once  and  the  zinc  goes  direct  to  the  importer;  or  (2) 
i  may  oe  entered  for  warehouse,  bond  beine  given  for  double  the 
ummnt  of  estimated  duty.  All  zinc  ore,  at  least  in  recent  years,  is 
cported  in  bond.  The  tables  of  general  imports  record  the  zinc 
>'Qteiit  of  the  ore  as  estimated  at  the  port  of  entry  and  at  the  time 
rf  entry  into  warehouse.  The  imports  for  consumption  consist 
rhoUy  of  withdrawals  from  bondea  smelting  warehouses  for  con- 
rampiion.  The  total  imports  for  consumption  will  therefore  differ 
rom  the  general  imports  for  any  definite  period  by  the  amount  that 
mhdrawals  from  warehouse — consisting  generally  of  spelter — differ 
bm  the  entries  for  warehouse  during  the  same  period.  Errors  in 
stimating  the  zinc  contents  of  the  ore  also  introduce  a  possible 
variation  in  the  two  records. 

Ore  may  be  drawn  from  warehouse  for  consumption  by  payment 
>f  the  duty  or  it  may  be  exported  from  the  warehouse  as  ore,  or  it 
nay  be  smelted  in  bond  witnout  payment  of  duty,  the  metal  being 
bally  either  withdrawn  for  consumption  on  payment  of  duty  or 
«pofted  from  I  warehouse  with  cancellation  of  Dond.  In  the  table 
rf  imports  for  consumption  the  imports  are  expressed  in  terms 
inder  which  they  were  originally  entered.  The  zmc  ore  imported 
ior  consumption  may  be  actually  used  in  the  country  or  it  may  be 
ftmply  smelted  and  exported,  in  which  case  it  is  entitled  to  a  draw- 
back of  99  per  cent  of  the  duties  paid.  Spelter  made  from  imported 
)re  and  exported  from  warehouse  has,  since  July  1,  1915,  been 
Wuded  by  the  Bureau  of  Foreign  and  Domestic  Commerce  in  **  do- 
toestic  exports"  of  zinc  as  from  '*  foreign  ore.''  This  new  classifica- 
tion gives  a  clearer  record  of  the  smelting  industry  than  did  the  old 
Aassification  in  which  these  exports  were  nsted  as    foreign  exports."  * 

IMPORTS. 

Prior  to  1902  there  had  been  practically  no  zinc  ore  imported  into 
flie  United  States  and  until  1906  the  imports  were  comparatively 
insignificant.  Until  1909  the  ore  was  in  large  part  undutiable. 
Most  of  the  imports  were  of  calamine  from  Mexico  which  was  specifi- 
cally mentioned  as  being  free  in  the  tariff  then  existing.  In  the 
wnports  for  consumption  the  early  imports  show  two  classes  of  ore — 
^'He  free  and  the  other  bearing  a  duty  of  20  per  cent.  The  former 
^as  calamine  and  the  latter  blende.  The  controversy  that  devel- 
'^Ped  from  this  division  is  described  under  Tariff  History,  on  a  later 
page. 

riie  numerous  subdivisions  of  the  ore  imports  under  the  act  of 
1&IJ9  account  for  the  four  separate  tables  necessary  for  listing  these 
^ttiports.  Under  the  act  of  1913  an  ad  valorem  "^duty  was  levied, 
wus  making  one  class  of  all  grades  of  zinc  ore. 

'  ^^  tables  tre  given  on  page  60. 
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ImporUfor  conmmpiion. 

ZINC  ORE,  ALL  CLASSES. 


Fiscal  years. 


Rates  of  duty. 


1907 Various. 

1908 do. 

1909 do 

1910» Free 

19I0« Various 

1911 do 

1912 do 

1913 do 

1914" do 

1914 « lOpercent 

1915 do 

1915 » Free  (bonded  smelting) . 

1916 lOpercent 

1916 Free  (bonded  smelting). 

1917 lOpercent 

1917 Free  (bonded  smelting). 

1918 lOpercent ,..' 

1918 Free  (bonded  smelting). 

1919* do 

1919 • '  lOpercent 

1920* i  Free  (bonded  smelting). 

19B0« ■  lOpercent 


Zinc  content. 


82,612 

73,321 

87,100 

24,486 

18,991 

11,287 

1,885 

12,007 

176 

5,705 

6,307 

823 

40,890 

60,139 

47,090 

15,911 

36,417 

9,337 

2,978 

11,035 

6,971 


Vahies. 


$1,123,361.00 

812,454.00 

1,061,865.00 

348,613.00 

668,502.00 

393,303.00 

79,464.00 

526,173.00 

6,995.00 

162,991.00 

291, 114. 00 

30,021.00 

3,376,166.00 

4,832,717.00 

2,185,901.00 

6,100,144.00 

680,778.00 

1,769,322.00 

351, 87a  00 

119,540.00 

352,822.00 

198,156.00 


Duties  c 
lected 


52,  OC 
78,90 

206, 7S 
36,22 

243,75 

3,29 

16,29 

29,11 

'337,"6ii 

'2i8,"5» 

'  "68,"  of- 

"19 /sU 


1  July  1  to  Aug.  5. 1909,  under  act  of  1897. 

*  Aug.  6, 1900,  to  July  1, 1910,  under  act  of  1909. 

*  July  1  to  Oct.  3, 1913,  under  act  of  1909. 


<  Oct.  4, 1913,  to  July  1, 1914»  under  act  of  1913. 
ft  First  reported  In  quarter  ending  Jane  30,  iPJ5 
*  Calendar  year. 


ZINC  OR  SPELTER,  IN  ORE,  CALAMINE. 


Fiscal  years. 

Rates  of  duty. 

Quantities 
wdght)., 

Values. 

8784,303.20 
562,427.28 
580,626.34 
320,925.99 

Duties 
collected. 

Value 

per 

unit  of 

quantity. 

Actus 

and  CO 

puted  i 

val^^r*"! 

rate. 

1907 

Free 

Tona. 

59,438.19 
49,307.80 
48,762.95 
22,334.44 

$13.20 
11.20 
11.91 
14.34 

Percen 

1908 

do 

do 

do 

1909 

1910» 

ZINC  OR  SPELTER,  IN  ORE,  ALL  OTHER. 


1907.. 
1907.. 
1908.. 
1909.. 
1909.. 
1910 1. 


Free 

20  per  cent. 

.....do 

Free 

20  per  cent. 
Free 


92.00  $1,955.00  1 

22,981.55  337,102.77     167,420.58 

24,013.23  260,026.66       52,005.32 

6,323.94  '        86,724.00   

32,019.11  394,514.24  |    78,902.84 

2,151.46  27,687.00  ' 


$21.25 

14*67 1       axe 

ia83  20.C 

13.71  ' 

12.32            3a0 
12.87    


I  July  1  to  Aug.  5, 1909,  under  act  of  1897. 

ZINC  ORE,  ZINC  BEARING,  INCLUDING  CALAMINE,  CONTAINING  LESS  THAN  10  PEE 

CENT  OF  ZINC. 


«19.86 
14,103 
M,234 

•  67,288 

«872 

•  82, 199  i 


1  Aug.  6, 1909,  to  June  30, 1910,  under  act  of  1909. 
» Grass  weight  tons. 
•  Zinc  content,  pounds. 


$27.00 
1,431.00 
1,792.00 


I      $0,006 

I         .021 

.022 
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ImportBfor  ooiuumpeion— Oontiiiued. 

JDINO  CALAinNE. 
PKR  CENT  OF  ZIJ 


ZIXC  ORE,  ZINC  BlBARINO,  INCLtjDINQ  CAI/ABHN'E.,  CONTAINING  10  AND  LESS  THAN  20 


HvaUyvais. 


IWO 1. 
1911.. 
1912.. 
1913.. 
mi*. 


Rates  of  duty. 


i  cent  per  pooad. 

do 

do 

do 

.....do 


Quantiti<^s 

(gross 

weight). 


Tont. 

M,»43 

>  428, 472 

«782 

•449,173 

*  172.46 

•67,716 

•461 

•  132,270 

•62 

•21,956 


Values. 


$10,842.00 

10,600.00 

1,459.00 

3,204.00 

555.00 


Duties 
collected. 

Value 

per 

unit  of 

quantity. 

^,071.19 

90.025 

1,122.94 

.023 

144.30 

.025 

330.07 

.024 

54.89 

.025 

Actual 

and  com* 

puted  ad 

vnlorem 

rate. 


Pereeni. 
9.88 

10.09 
9.80 

10.32 
9.89 


ZING  ORE,  ZINC  BEARING,  INCLUDING  CALAMINE,  CONTAINING  20  AND  LESS  THAN  25 

PER  CENT  OF  ZINC. 


moi. 


1811. 

in2. 

19U. 


Icentperponnd |{     \]^\'^^ 

do 


1914  «. 


.do. 
.do. 
.do. 


•  6,019 

•  2,783.  "43 

•  108 

•  42,863 

•2,6  6 

•  1,479.667 

•28.75 
•  13,403 


814,452.00 

83,220.00 

1,143.00 

9,649.00 

337.00 


84,631.24 

to.  016 

13,915.23 

.012 

211.82 

.027 

7,896.84 

.007 

67.02 

.025 

32  04 
41.89 
18.53 
76.67 
19.88 


ZIKC  ORE,  ZINC  BEARINO,INCLUDING  CALAMINE,  CONTAINING  25  PER  CENT  OR  MORE 

OF  ZINC. 


•42,171.26 

•36.622,480 

•23,761.15 

•  19,174.892 

•  5,091.58 
•8,686, 97P 
•  24,352.94 

•  28,602,591 

•835.55 
•317,567 


1643,181.40  1366,224.80 

I 

348,152.00  I  191,748.92 

75,070.00!  35,869.76 

613,320.00:  236,085.91 


\       6,103.00 


3,175.67 


10.018 
.018 
.021 
.022 
.019 


66.94 
55.08 
47.78 
45.98 

t 

62.03 


ZINC  ORE,  ZINC  BEARING,  INCLUDING  CALAMINE,  ON  THE  ZINC  CONTAINED 

THEREIN, 


19148. 
IMS.. 
1916.. 
1917.. 


1W«.. 

19191. 
1920  • 


1An«./.«nf  7    » 13,975.46 

10  per  cent j\  •  U,  4o9, 935 

'*         •15,716 


.do. 

.do 

.do. 

.do. 

.do. 
.do. 


•H 


1162,991.00 
291,114.00 
3,376,166.00 


•  12,613,734 

•86,611 
•81,779,664 

•  94,5S;S7  |2.1W.W1.00 

•  31,822!890 '}    580,778.00 

6,956,481         119,640.00 
•13,942,878         198,150.00 


$16,299.10 

10.014 

29,111.40 

.023 

337,616.60 

.0413 

218,590.10 

.0282 

58,077.80 

.018 

11,954.00 

19,815.60 

.020 

.014 

lO.OO 
10.00 
10.00 
10.00 

10.00 

10.00 
10.00 


Auit.  6, 1909,  to  June  30, 1910,  under  act  of  1909. 
|Qro»wel0it,ton8. 
■  Zinc  content,  pounds. 


«  July  1  to  Oct.  3, 1913,  under  act  of  1909. 

•  Oct.  4, 1913,  to  June  30, 1914,  under  act  of  1913. 

•  Calendar  year. 
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Imports  foT  consumption — Continued. 

ZINC  OR  SPELTER:  ZXNC  FOR  8MELTINO  OR  REFINING  IN  BONDED  WORKS  FOIC 
EXPORT  (SEC.  IV,  NI),  ORB,  ZINC-BEARtNO,  INCLUDING  CALAMINE. 


FlHcal  years. 


Rates  of  duty. 


1W5» 

Free 

1916 

do 

1017 

do 

1918 

do 

1919^ 

do 

1920< 

do 

I 


Quantities 

(gross 
weiisht). 


Tont. 

M,625 

1 1,645,442 

s  138. 572 

|tl20,278,in 

1 234,514 

|B199,778,262 

« 96, 180 

•72,834,64« 

•18,873,095 

•  22,069,938 


Values. 


Duties 
collected. 


Value 

per 

u  it  of 

quantity. 


130,021.00 

1,832,717.00 

^6,100,144.00 

fl.  709, 322. 00 
851,870.00 

352,822 


SO.  029 

.040 

.081 

.028 
.018 

.016 


Actual 
and  com- 
putcKi  ad 
vaJorem 


l*er  cent. 


1  First  reported  in  quarter  ending  June  30, 1915. 
>  Gross  weight,  tons. 


t  Zinc  content,  pounds. 
*  Calendar  year. 


Countries  of  origin, — Mexico  is  the  most  important  country    of 
origin  of  ore  imported  into  the  United  States.     The  imports  fluctuate 

freatly.     They  were  generally  increasing  until  the  Mexican  political 
isturbances  in  1911.     The  imports  in  1909  were  abnormally  large, 
owing  to  the  imminence  of  tariif  legislation  in  the  United  States. 
The  falling  off  in  the  following  year  can  not  be  attributed  entirely 
to  the  establishment  of  a  tariff,  since  the  low  price  of  the  metal  prob- 
ably discouraged   mining;  most   of  the  ore  shipped  was  delivered 
under  previous  contract.     The  Diaz  administration  made  certain 
changes  in  Mexican  freight  rates  whereby  the  rate  from  the  zinc 
districts  of  northern  Mexico  to  the  United  States  border  was  increased 
$1.08  per  ton,  while  the  rate  to  Gulf  ports  was  lowered  $0.27  per  ton. 
The  difference  in  freight  rates  plus  the  new  import  duty  of  the  United 
States  led  to  the  consignment  of  several  expenmental  lots  of  Mexican 
ore  to  European  smelters  early  in  1910.     No  satisfactory  arrange- 
ments were  made  for  continuous  shipments  on  a  large  scale,  and  tne 
insurrection  in  1911  and  the  general  continued  political  uncertainty 
thereafter,  first  in  Mexico  and  later  in  Europe,  has  blocked  any 
further  diversion  of  Mexican  ore  from  American  smelters.     As  regards 
the  importations  from  Canada,  other  factors  besides  the  tariff  changes 
have  dominated  the  situation.     As  in  the  case  of  Mexico,  the  decided 
drop  in  imports  in  1910  can  be  partially,  at  least,  attributed  to  ex- 
cessive imports  in  the  preceding  year  while  legislation  was  pending 
and  to  the  low  price  of  spelter.     The  continued  slump  in  1911  in  the 
face  of  prevailing  hi^h  prices  was  due  to  serious  lorest  fires  that 
destroyed   concentrating  plants   and   paralyzed   transportation    in 
British  Columbia. 

The  trend  of  importations  of  zinc  ore  in  recent  years  is  best  shown 
by  the  following  condensed  table.    These  statistics  are  for  calendar 

{rears.  The  values  and  weights  are  based  on  consular  invoice,  no 
iquidation  corrections  being  applied  to  the  dutiable  imports,  and 
are  therefore  only  a  close  approximation  to  the  true  weights  and 
values.  All  imports  of  zinc  ore  prior  to  1912  came  from  Canada  or 
Mexico,  but  the  totals  in  the  following  table  include  imports  from 
other  countries  since  that  year. 
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Imports  of  zmc  ore  into  the  United  States^  by  countries,  1904-1918. 

[Short  ton8.>] 


Calendar  years. 


Canada. 


Ore. 


Zinc, 
content. 


'«n 

*«6 

.*J9 

\WT 

W» 

las 

:m 

mi 

»12 

im 

lai 

ISSb 

1^16 

1917 

'«8 

V>\»  .... 


i»063 

423 

1,112 

7,406 

10,034 

4,749 

2,350 

8^015 

8^880 

lL2fiO 

11,002 


0.514 


(J) 

1,022 
047 
8,4161 
8,406 
4,467 
4,710 
8,780 
6^166 
5^173 
3.878 


Mexico. 


Ore. 


!I264 
1^074 
54,001 

102.006 
4^351 

104,826 
67,818 
36.847 
85^026 
17,476 
30^706 
57,609 


Zinc, 
content. 


20,860 


82,517 
14,066 
14,306 
6,100 
7,068 
17,804 
51,088 
42^607 
18^426 
11,225 


Total. 


Ore. 


2,264 

22.137 

55,414 

108,117 

53,757 

114,850 

72^626 

80,116 

43^040 

31^416 

31,062 

156,852 

335^064 

188»025 

63.305 

43,437 


Zinc, 
content. 


430 
l&fOS 

1^867 
13,407 
12,133 
57,600 
148,147 
72,474 
24,800 
17,000 


>  B«oord8  of  Department  of  Commerce. 


*  2Sino  content  not  recorded. 


The  foregoing  figures  showing  imports  of  zinc  ore  in  1910  do  not 
iiidude  10,431  short  tons  of  ore,  carrying  2,645,111  pounds  of  zinc 
an  average  of  less  than  13  per  cent)  as  an  accessory  constituent  and 
which  was  lost  in  smelting  the  ore.  Similarly  the  1911. figures  omit 
25,769  tons  of  other  ore,  carrying  6,283,437  pounds  of  zinc,  and 
those  for  1912  are  exclusive  o\  18,245  tons  or  other  ore,  carrying 
4.862,508  pounds  of  zinc  unrecoverable  by  present  metallurgical 
practice. 

Before  the  war  Chile  was  the  only  other  country  from  which  zinc 
ore  was  received.  Imports  from  that  country  continued  for  but 
three  years,  1911-1913,'  inclusive.  The  maximum  amount  was  in 
1912,^  when  23,000  tons  of  ore,  containing,  however,  only  about 
6,500,000  pounds  of  zinc,  were  received.  This  ore  was  classed  as 
'copper-zinc"  ore  bj  the  Chilean  Government  when  exported.  How 
mucn,  if  anjr,  of  this  zinc  was  recovered  is  not  known.  The  importa- 
tion is  not  significant. 

The  cutting  off  of  the  gieat  German  and  Belgium  smelteries  during 
the  period  of  the  war  diverted  to  the  United  States  ore  from  severed 
countries  that  had  formerly  ^hipped  to  European  smelteries.  The 
most  important  of  these  is  Australia.  In  1915,^  25,461  tons  of  con- 
centrates were  received,  and  in  1916,^  116,668  tons  containing  nearly 
113,500,000  pounds  of  zinc  were  imported  into  the  United  States — 
*  greater  amount  from  this  one  country  than  the  total  imports  from 
all  countries  combined  in  any  previous  year  except  that  of  1915.* 
£ven  in  1915  the  total  imports  of  zinc  ore  were  only  slightly  more 
than  the  receipts  from  Australia  alone  in  1916. 

In  1917  the  abnormal  rise  in  ocean  freights  cut  the  imports  from 
this  far-off  country  to  less  than  one-half,  and  in  1918  the  imports 
^ere  still  further  reduced,  consisting  of  only  the  last  deliveries  under 
•^tracts  let  in  1916.' ^^^^^^^ 

*TU  Aoitnlltn  Mtiiot|«n  Is  contained  In  tho  report  on  spelter  in  the  files  of  the  Tariff  Commission. 
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ZxTic  ore  and  calamine— ImporU  bp  eountriea. 


Impottcd  from— 


Mexico. 


Canada. 

CiUJo... 


All  other... 
Total. 


1010  i 


1911 


Weight  aud 
contents. 


I 


136,426, 275 

«7,213 

•7,163,477 


Value. 


1636,646 
142,028 


425 


Weight  and 
contents. 


<  45, 980 

•37,991,458 

« 1,917 

•1,696,8,% 

•18,031 

•4,941,241 

»5 


•3,»45 


1912 


'  Weiglit  and 
'    coat«it8. 


Value, 


•28,3781 

•26,832,159/ 

•8, 070]  I 

>  2,767,12117 


lI0.9S.'j 

130,  oTlj 
3Z1 


778,999{   »^;^^i}       937,095j{  .^\^^^\}         727,11^ 


Imported  from— 


Mexico. . . 
Canada. . . 

Chile 

Aostralia. 
All  other. 


Total. 


1913 


Weight  and 

contents. 


•30, 6  to 

•  24, 043, 109 

•8.844 

•8,798,093 

«7,43C 

•2,304,742 


( 


•5,008 
•8,281,892 


{    "43, 427;  836/        S31,080 


Value. 


$438,513 

168,319 

46,095 


178,153 


1914 


IfflS 


Weight  and 
contents. 


•8,493 
•5,789,485 

•9,773 
•8,689,926 


{ 


•14\ 
•6,391/ 


f  •18.280 

\   '14,^ 


,484,802 


Value. 

$107,553, 
143,78$i' 


Wd^t  an<l 
contents.  *•' 


•22,260;696}         610»023 


251  4797  "  ^'  *^* 

*^*»*"'|\   •66^649,420 


VflJae. 

$935,9^ 
143, 191 


}    1,818,140 


1916 


Imputed 
from— 


Wdriit 

and 
contents. 


1917 


Value. 


Weight 

and 
contents. 


Value. 


1916 


1919  « 


Weieht 

and 
contents. 


Value. 


Wei^t 

I      and 
I  contents. 

i 


Mexico. ..  .j  .  e,;^?^  |J»!}»4, 661, 803'{,  10^  ^^iW,  289, 958'|.5,;3^^i^^^ 

Canada.... :{.i8;,g;»t[i}     419,04ol{.„;^; ««j      382.U7;{.,^'^f.^»!}     413,6167  .j^JJI^j} 


Value. 

jt348,(H(> 
115,974 


Au«traU».. /„i3;jl«;«**|  3.«ft568ij.^g\*^J»;J  l.«95,079,{.,_s\|.««j       60,033| 

SP*'" Wou;7M|».<K».81sj|,2g'3»;^}     7S»,«MI ■ 


France ', 

China 

I 

All  other. . 


66,542 
189,526 


•3,468 
•2,843,103 

•3,778\      |«Q  .oftlf  "O? 

•4, 597, 610  r      iW,aA<         »  68^  228 

•5,350;f?;}      229,664'{   .g/i^lJ^j      387,652 


} 


666 


T<"»'-  .{•  2S.'  m\  m  h'  *25, 11 1,{,  206'  3W:  la'}  ''•  ^'  S'" 


{ 


■  115  \ 
•126,700i/ 


2,eoij{ 


341 
8,700/ 


r     '102,234^2  499  468/        *3,437 
y  78, 770, 01 1  ,M'  **^»  ***  \34,018, 302 


661 


\  529,660 


1  Figures  for  1910  cover  period  from  Aug.  6, 1909,  to  June  30, 1910. 

•  Gross  weight,  tons. 

•  Zinc  content,  pounds. 

•  Calendar  year  . 
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Rfvenue. — ^The  larg^t  annual  revenue  coDected  on  imports  of  zinc 
ore  was  S371, 927.23  in  1910,  the  first  fiscal  year  under  the  act  of  1909 
and  prior  to  the  disturbances  in  Mexico.  The  second  largest  revenue 
was  derived  in  1916,  amounting  to  $308,084.55  after  deducting  the 
drawback  paid  in  that  year.  The  total  quantity  of  zinc  imported  in 
the  form  of  ore  in  that  year  was  more  than  100,000  tons,  60  per  cent 
of  which  was  imported  free  of  duty  for  treatment  in  bonded  works. 
In  the  following  year  a  somewhat  larger  quantity  was  imported  as 
dutiable  and  the  quantity  treated  in  bona  increased  more  than  50 
per  cent.  Only  $58,077.80  was  collected  in  duties  on  zinc  ore  in  the 
fiscal  year  1918,  while  the  drawbacks  paid  were  the  largest  on  record, 
amounting  to  $101,680.19. 

The  average  revenue  collected  on  the  zinc  contents  of  ore  imported 
in  the  nine  years  ended  June  30,  1918,  was  $146,136.72  annually  after 
deducting  the  drawbacks  paid.  The  extreme  fluctuations  in  the 
quantity  of  foreign  ore  imported  for  ultimate  consumption  during 
that  period,  however,  make  this  average  worthless  for  the  purpose 
of  estimating  probable  future  revenue.  The  most  important  factor, 
aside  fr^fti  market  conditions,  is  the  Mexican  situation,  which  involves 
l^ree  |R9tential  tonnage.  The  following  table  shows  fluctuations 
under  «lte  acts  of  1909  and  1913: 

j£  dmawapticn  of  foreign  ore — Revenue. 

•  •  [QaantitlM  tn  short  tons  0/  Elnc  content.] 


fUcaXjtUi, 


mo.. 

i&ii.. 

1912. . 

im.. 

1914.. 
WI5.. 
1915  «. 
1916.. 

m««. 

1917.. 

1917  «. 
WW.. 

1918  «. 


Total  (9  years), 
AveragB 


General 
importa. 


Quantity. 


Short  tons. 
>  30, 000 
22,316 
18,008 
21,714 
7,242 
83,325 


127,433 


103,109 
"39,"  385' 


402,682 


44,742 


Imports  for  consanii>- 
tlon. 


Quantity. 


Short  tons. 
129,000 
11,237 
1,885 
12,607 
5,881 
6,307 
(823) 
40,890 
(60, 139) 
47,090 
(99,889) 
15,911 
(36,417) 


Datiospaid. 


1371,927.33 

206,787.09 
36,225.88 

243,764.92 
19,566.68 
29,111.40 


170,808 


18,979 


337,616.60 


218,o9ai0 
"'58,'677."86' 


1,521,687.70 


169,076.31 


Exports  with  benefit 
of  drawback. 


Quantity. 


Short  tons. 


184 
815 
641 
324 
1,106 


1,637 


3,026 
'i2*89i 


20,524 


2,2,S0 


Drawback 
paid. 


S3, 652. 11 
16, 146. 89 
12,687.76 
6,409,79 
20,762.74 


29,532.05 


15, 595. 70 

i6i,'68ai9 


206,457.23 


22,939.69 


^Estimated  (only  gross  weight  given  in  Commerce  and  Navigation). 

'  Por  treatment  In  Donded  works  for  export. 

*  Deficit  (duo  to  greater  value  of  imports  in  previous  year). 


Net  con- 
sumption. 


Net  rev- 
enue. 


Quantity. 


Short  tons. 

129,000 

11,053 

1,070 

11,966 

5,557 

5,201 


$371,927.23 

203,134.98 

20,078.99 

231,067.16 

13,186.89 

8,36&60 


39,353       308,084.65 


44,064 


3,020 


150,284 


16,698 


202,994.40 


«  43, 602. 39 


1,315,230.47 


146, 136. 72 


MARKETS. 


St  Louis  is  the  main  zinc  market,  and  St.  Louis  quotations  are 
invariably  used  as  a  basis  in  the  purchase  of  zinc  ore  in  the  United 
States.  Spelter  is  also  marketed  in  New  York,  but  the  New  York 
quotations  for  spelter  are  not  a  factor  in  ore  sales. 

In  the  Mississippi  Valley  region  the  smelting  companies  buy  their 
<>re  in  the  open  market  direct  from  the  producers,  generally  in  the 
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producers'  bins;  that  is,  the  representative  of  the  smelter  looks  tl 
lot  of  ore  over,  occasionally  samples  it,  and  then  tells  the  produc<j 
what  he  is  willing  to  give  for  the  lot.  The  prices  offered  are  based  <]\ 
the  spelter  market,  but  are  also  affected  by  local  competition  a.raoij| 
the  various  buyers  in  the  district.  In  times  of  ore  stringency 
producer  will  frequently  invite  several  buyers  to  bid  on  nis  or^ 
usually  securing  a  better  price  that  way  than  by  doing  all  his  busj 
ness  with  one  buyer. 

Only  high-^ade  ores  are  dealt  in.  The  standard  blende  contairj 
60  per  cent  zmc  and  the  standard  calamine  40  per  cent.  Natural }| 
the  zinc  content  varies  more  or  less  from  the  standard  figures.  Ij 
small  lots  of  ore  this  is  taken  care  of  by  an  estimate  on  the  part  0 
the  buyer.  Larger  lots  are  sampled,  "f  he  usual  practice  is  to  deduc 
SI  from  the  base  price  for  60  per  cent  blende  lor  each  1  per  ceii 
(unit)  of  zinc  less  tnan  the  standard  assay,  provided  the  ore  containi 
50  per  cent  or  more  of  the  metal.  Conversely  a  premium  of  $1  i\ 
paid  for  each  1  per  cent  that  an  ore  may  run  over  60  p^  cent. 

Penalties  on  iron  are  at  the  rate  of  SI  a  unit  (or  1  per  cent)  it 

f)re8eiit  in  excess  of  1  per  cent;  but  the  lower  limit  is  frequ«itly  overj 
ooked,  and  an  iron  content  of  even  6  per  cent  is  oft^i  not  penal  ized| 
Lead  penalties  exist  for  a  content  in  excess  of  one-half  per  cent :  but 
this  practice  similarly  is  not  invariable.  Lime  in  excess  of  2  pel 
cent  is  penalized  quite  generally  at  50  cents  per  unit. 

The  smelter  buys  the  ore  outright  at  the  place  where  it  is  offered 
for  sale  and  pays  the  freight  to  the  smelting  plant.  The  smelter'^ 
margin  is  the  oifference  between  the  value  of  the  spelter  that  hd 
obtains  from  a  ton  of  ore  at  the  base  point,  usually  St.  Louis,  aud 
the  price  he  pays  for  the  ore  at  the  mine.  This  margin  usually  varies 
between  S8  and  S17  and  must  cover  freight  on  ore,  smelting  cost, 
freight  on  spelter  to  market,  selling  cost,  and  profit.  In  addition  to 
the  profit  on  the  zinc,  some  smelters  also  obtain  a  profit  from  the 
making  of  sulphuric  acid  obtained  as  a  by-product  from  roasting  the 
ore. 

Blende  containing  less  than  50  per  cent  zinc  is  sold  on  a  different 
scale.  Such  ores  are  generally  sold  by  contract,  the  price  depending 
on  the  market  price  of  spelter  plus  a  smelter  charge.  The  smelter 
charge  varies  from  about  S5  for  ore  valued  at  under  S14  to  SIO  for 
ore  valued  at  S50  or  over. 

The  market  for  western  ores  is  also  largely  contractual.  A  char- 
acteristic schedule  is  as  follows:  A  base  price  of  $22  a  ton  is  paid  for 
45  per  cent  zinc  concentrate,  delivered  f.  o.  b.  Oklahoma,  when 
spelter  sells  at  5  cents  a  pound  in  St.  Louis.  Market  variation,  $6; 
that  is,  for  each  1  cent  increase  (decrease)  in  the  St.  Louis  price  of 
spelter,  $6  is  added  (subtracted)  from  the  base  price  of  $22.  Assay 
variation,  $1;  that  is,  for  every  1  per  cent  variation  in  zinc  content 
above  (below)  45  per  cent,  $1  is  added  (subtracted)  from  the  $22 
base  price. 

PRICES. 

The  only  regular  Quotations  for  zinc  ore  are  the  records  of  sales 
and  offerings  in  the  Mississippi  Vallev  region,  centering  about  Joplin, 
Mo.,  and  Platteville,  Wis.  The  market  reports  for  these  centers  give 
not  only  the  average  prices  for  60  per  cent  blende  and  for  40  per  cent 
calamine,  but  also  the  prices  for  premium  or  ''high"  ore — a  product 
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suitable  for  making  the  highest  grade  of  spelter  and  singularly  free 
from  lead  and  other  harimul  impurities.  Average  sales  prices  for 
all  classes  are  also  quoted. 

WhoUtale  prices  of  zinc  ore* 
[Per  stiort  ton  of  ore  In  prodacers'  bins,  JopHn,  Mo.] 


Tears. 

Hfgh.s 

Average.* 

t24.31 
3a  33 
33.72 
35.02 
44.88 
43.30 
43.68 
34.36 
4L08 
4a  42 

St.  Louis 
spelter, 
foroom- 
.parison 
(cents  per 
pound). 

Years. 

High.i 

ATerage.i 

St.  Louis 
spelter, 
for  com- 
parison 
(cents  per 
pound). 

1901 

134.00 
42.00 
42.00 
53.00 
60.00 
64.00 
53.50 
47.00 
55.00 
52.00 

1011 

S5L00 

67.00 

50.00 

64.00 

138.90 

131. 70 

101.95 

78.70 

57.60 

00.00 

fSftOO 
63.33 
42.26 
4a  46 
70.30 
84.72 
67.70 
61.33 
48.06 
4a  00 

5.61 

1902 

1912 

6.80 

1908 

5.19 
4.93 
&78 

ao5 

5.81 
4.68 
&35 
5.87 

1913 

5.50 

liW 

1914 

&06 

1«5 

1916 

13.06 

1906 

1916 

12L63 

1907 

1917 

8L7S 

1906 

1918 

7.80 

1900 

1919 '. 

6.99 

1910 

1920 

7.80 

^  Eojoneering  and  Mining  Journal— Mineral  Industry. 

)  Hi^iest  settlement  price  recorded 

'  Derived  from  we^y  settlement  valaes. 


The  premium  paid  for  ore  suitable  for  making  high  grade  or  inter- 
mediate grades  of  spelter  increased  considerably  during  the  war 
period.  The  gauge  of  market  conditions  is  the  medium  grade  ore, 
just  as  common  or  prime  Western  spelter  is  the  true  index  of  the 
metal  market.  In  general,  this  ore  may  be  said  to  contain  approxi- 
mately 60  per  cent  zinc  and  from  0.5  to  1  per  cent  lead. 

W]n[e  the  lead  content  is  the  most  important  factor  in  classifying 
the  different  grades  of  ore  in  the  Mississippi  Valley  r^on,  the  amounts 
of  iron  and  lime  also  enter  into  consideration.  There  is  no  really 
fixed  rule  of  purchase,  and  the  specifications  (if  any)  that  certain 
buyers  use  for  distinguishing  between  premium  and  medium  grades 
are  vague  and  variable.* 


TARIFF   HISTORY. 

In  the  act  of  May  2,  1792,  lapis  calaminaris — calamine — ^was  put 
on  the  free  list,  and  continued  there  until  the  act  of  August  30,  1842, 
when  it  was  not  enumerated  and  therefore  fell  under  the  *' catchall" 
clause  which  fixed  a  duty  of  20  per  cent  ad  valorem.  In  the  same 
act  ^Heutenague''  (spelter)  was  specifically  mentioned  and  made 
free  of  duty.  Presumably,  therefore,  the  omission  of  the  ore  was  an 
oversight  and  there  was  no  intention  to  place  any  duty  on  it. 

~  ■  l.lll^l....!.  I.I 

1  In  an  effort  to  clear  up  the  obscurity  of  the  market  reported  from  Joplin  and  from  Platteville,  the  £n^- 
Qeerine  and  Mining  Journal  requested  Its  correspondents  to  send  In  their  explanations.  These  were  pub- 
Uahed  m  voiume  109  (1917).  page  781.    The  following  extracts  give  much  light  on  the  situation: 

/op<fo.—" Every  buyer  has  a  distinctive  'theory'  of  purcnase,  regulated  by  the  requirements  of  the 
smelting  company  he  represents.  Ho  pays  the  price  required  to  procure  the  quality  and  quantity  he  needs. 
Sometimes  it  Is  lead  free,  other  times  lime  free,  again  low  iron  content,  or  multiple  combinations  of  these 
points.   There  is  not  and  never  was  a  fixed  rule  of  purchase.    *   *    * 

"  While  there  is  nominally  recognised  an  assay  base,  it  may  be  converted  into  almost  endless  variations 
by  different  'dockiuE'  methods.  Under  special  stress  of  demand  anv  blende  usuallv  termed  medium 
srade  may  sell  on  a  Base  par  with  premium  blende.  Thus  at  times  the  same  figure  is  used  In  the  two 
positions.  The  high-price  figure  used  each  week  is  the  highest  selling  price  reported.  All  prices  are  based 
on  carload  lots  or  latter  shipments." 

PktUviUe,-'***  *  *  As  a  practical  matter  there  is  no  definite  and  distinct  line  of  demarcation  which 
an  be  said  to  prevail  at  all  times  between  premium  or  first  class,  and  second  grade  or  medium  class  zinc 
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However,  in  the  act  of  July  30,  1846,  calamine,  under  that  name, 
was  specifically  mentioned  and  made  dutiable  at  20  per  cent  ad 
valorem,  while  spelter  was  admitted  at  5  per  cent  ad  valorem.  In 
the  act  of  March  3,  1857,  the  duty  on  calamine  was  reduced  to  15 
per  cent.  The  same  unusual  relation  was  maintained  and  the  rate  on 
spelter  was  reduced  to  4  per  cent  and  even  zinc  sheets  were  admitted 
under  a  12  per  cent  duty. 

Calamine  returned  once  more  to  the  free  list  in  the  act  of  March 
2,  1861,  and  there  remained  until  the  act  of  1909,  when  specific 
duties  were  imposed  on  '*  zinc-bearing  ores  of  all  lands,  including 
calamine"  containing  over  10  per  cent  of  zinc.  A  duty  of  one-fourtn 
cent  per  pound  was  levied  on  the  actual  zinc  content  of  ores  con- 
taining between  10  and  20  per  cent  zinc;  one-half  cent  on  the  zinc 
content  of  ore  containing  between  20  and  25  per  cent;  and  1  cent 
per  pound  on  the  zinc  content  of  all  ores  rumiing  25  per  cent  zinc,  or 
more. 

Zinc  ore  was  not  mentioned  except  as  calamine  until  the  1909  act.    The  matter 
had  been  of  no  consequence  until  1905  when  Kansan  smelters  began  to  make  large 
imports  of. calamine  from  Mexico.    The  producers  of  zinc  ore  in  Missouri  became 
alarmed  by  this  foreign  competition  and  sought  to  put  a  stop  to  it.    The  first  step 
was  to  induce  the  Treasury  Department  to  order  that  sulphide  or  blende  be  assessed 
at  20  per  cent  ad  valorem  as  a  metallic  mineral  subataoce,  not  specially  poovided  for. 
This  action  effectually  excluded  the  Canadian  ore.    Another  order,  defining  *' cala- 
mine" as  silicate  of  zinc  only,  which  would  have  excluded  the  bulk  ol  the  Mejdcan 
ore  (largely  carbonate),  was  protested  by  the  smelters.    The  supply  of  Mexican  car- 
bonate was  abundant  and  it  was  a  much  sought  material.    Tne  Boaixi  of  General 
Appraisers  leveraed  the  Treasury  Department's  construction  of  the  law,  and  daaaified 
iDotn  carbonates  and  silicates  ot  zinc  aa  within  the  meaning  of  the  teem  oalamine  as 
used  in  the  act  of  1897,  and  consequently  free  of  duty;  and  sidpliide  of  zinc  (blende) 
iiras  also  considered  free  of  duty  as  a  crude  mineral  not  advanced  in  value  or  condition 
by  any  process  of  manufacture,  subject  only  to  a  duty  of  1.5  cents  per  pound 
on  any  lead  contained  therein.    (G.  A.  6036,  T.  D.  26355  of  1905;  T.  D.  27099  of 
1906;  G.  A.  6540,  T.  D.  27891  of  1907;  Abstracts  14438,  14439,  T.  D.  27937  of  1907.) 

The  board's  decision  was  upheld  by  the  United  States  Circuit  Court  (T.  D.  29006  of 
1908).  Although  the  decifdon  rested  upon  English  instead  of  American  usage  of  the 
term  ccHamine^  the  Circuit  Court  of  Appeals  for  the  fifth  circuit  affirmed  the  judgment 
of  the  Circuit  Court  (United  States  v.  Brewster,  167  Fed.,  122,  T.  D.  29547  of  1909). 
The  ruling  on  sulphide  or  blende  depended  upon  the  interpretation  that  "metallic 
mineral  substances"  applies  only  tg  substances  in  which  the  metal  appears  free  or 
native.  Since  the  only  ores  of  this  type  that  are  of  any  importance  commercially  are 
gold,  silver,  and  copper  ores,  which  were  specifically  placed  on  the  free  list,  the  ruling 
made  the  clause  in  tne  Dingley  Act  meaningless. 

Zinc  exceeding  10  per  cent  in  ores  contaimng  both  zinc  and  lead  was  held  dutiable, 
as  well  as  the  lead,  under  the  act  of  1909  (Consolidated  Kansas  City  Smelting  and 
Refining  Co.  v.  United  States,  1  Ct.  Cust.  Appls.,  472  of  1911). 

The  effect  of  the  act  of  1909  was  to  reduce  greatly  the  imports  ol 
ziac-bearing  ore  of  all  kinds,  but  especially  that  containing  the 
higher  percentages  of  this  metal.  The  duties  provided  for  ore  con- 
taining the  smaller  percentages  of  zinc  caused  some  hardship  to 
Mexican  producers  of  lead  and  copper  ores.  Many  of  these  ores 
contain  more  or  less  zinc  which,  as  an  accessory  constituent,  is  a 
positive  detriment,  since  it  is  lost  in  the  smelting  process  and  is 
penalized  by  the  smelter. 

The  act  of  1913  substituted  an  ad  valorem  duty  for  the  sliding 
scale  imder  the  previous  act.  It  also  had  the  effect  of  reducing  the 
duty  to  less  than  the  lowest  rate  charged  under  the  act  of  1909  and, 
in  tne  case  of  ore  suitable  for  smelting  directly  for  zinc  (i.  e.,  ore  con- 
taining more  than  30  per  cent  zinc),  the  duty  was  cut  to  approxi- 
mately one-fifth  its  former  amount.     This  marked  reduction  was 


TARIFF  INFORMATION  SURVEYS.  33 

act  immediately  followed  by  any  great  increase  in  imports.  The 
^{Uantity  imported  in  the  nine  anontns  of  the  fiscal  year  of  1914  and 
following  the  adoption  of  the  new  rates  was  only  about  one-third  the 
•juantity  imported  during  the  previous  year"  The  only  notable 
tHect  was  upon  the  revenue,  which  became  practically  negligible, 
due  in  part  to  the  lowered  rates  and  partly  to  the  disturbed  condi- 
tions in  Mexico,  which  prevented  any  considerable  production  from 
the  mines.  But  in  1915  the  imports  of  ore  were  the  highest  for  any 
Tear  since  1909  (when  zinc  ores  were  free)  with  a  net  revenue  of  only 

The  appraisement  of  zinc  ores  for  the  assessment  of  the  ad  valorem 
i'lty  was  the  subject  of  instructions  of  the  Treasury  Department, 
which  wUl  be  found  in  Section  II  of  this  report. 

The  Treasury  Department  held  that  zinc  not  commercially  recov- 
erable or  a  detriment  in  the  smelting  of  other  metals  was  to  be 
regarded  as  of  no  commercial  value  and  not  dutiable  under  the  act 
of  1913  (T.  D.  34280,  of  1914),  but  the  Board  of  General  Appraisers 
reached  a  different  conclusion. 

Copper  ores  containing  zinc  in  percentages  var}ang  from  3.60  to  7.30 
^orc  held  dutiable  on  tne  zinc  content  under  paragraph  162  of  the 
act  of  1913,  since  it  was  deemed  to  be  the  legislative  intention  to 
impose  a  duty  on  all  zinc  whether  or  not  it  was  capable  of  com- 
mercial recovery  (G.  A.  7737,  T.  D.  35527,  of  1915).  A  like  decision 
was  made  as  to  lead  and  zinc  bearing  ores  containing  from  1.50  to 
l'i.90  per  cent  of  lead  and  from  17  to  35.50  per  cent  of  zinc  (Abstract 
■iS559,  of  1915),  and  also  where  the  importer  contended  that  zinc  is 
dutiable  only  when  20  per  cent  or  more  is  contained  in  the  ore 
Abstract  42207,  of  1918). 

In  a  later  decision  the  board  held  that  the  zinc  content  of  ores 
^hown  to  be  not  recovered  and  not  profitably  recoverable  and  not 
considered  of  any  value  in  the  market  where  the  ores  are  sold,  has 
no  value  on  reappraisal.  The  board  also  held  that  where  no  value 
is  stated  on  entrj^  by  the  importer  and  appraisal  is  made  at  a  value, 
au  advance  has  oeen  made  entitling  the  importer  to  notice.  (G.  A. 
s:358,  T.  D.  38463,  of  1920.) 

The  following  decisions  were  furthermore  made  concerning  the 
undervaluation  of  zinc  ore  (National  Zinc  Co.  v.  United  States, 
7  Ct.  Gust.  Appls.,  145,  T.  D.  36461,  of  1916— followed  in  Abstract 
40635,  of  1917): 

1.  Undervaluation — Paragraph  I  of  section  S,  tariff  act  of  191S, — When  zinc  ore  was 
entered,  in  accordance  with  the  estimate  on  the  consmar  invoice  as  being  40  per 
^ent  zinc,  and  the  subsequent  official  assay  showed  46.6  per  cent  zinc,  there  was  no 
undervaluation  such  as  would  subject  it  to  the  "additional  duty"  provisions  of 
paragraph  1  of  section  3,  tariff  act  of  1913.  But  when  the  entry  statea  the  market 
value  of  the  zinc  in  a  ton  of  40  per  cent  zinc  ore  to  be  less  than  Uie  consular  invoice 
showed,  less  than  the  price  stat^  for  it  in  the  contract  under  which  it  was  purchased, 
uid  less  than  the  true  market  value  as  found  by  the  appraisers,  there  was. 

2.  Construction — Paragraph  N,  subsection  1,  section  4,  and  paragraph  I  of  section 
^.  tariff  act  of  191S, — The  fact  that  zinc  ore  was  entered  for  rewaiehousing  to  be 
amelted  and  the  zinc  exported  does  not  relieve  it  of  the  additional  duty  incurred 
^der  paragraph  1  of  section  3,  tariff  act  of  1913,  for  undervaluation,  since  para- 
Smpih  N,  subsection  1,  section  4,  provides  that  the  amount  of  the  duties  payable 
upon  such  imported  ores  at  the  time  of  their  importation  shall  stand  charged  against 
^e  bonds  of  the  bonded  warehouses,  and  that  the  metals  producible  from  the  bonded 
("^  or  any  portion  thereof  may  be  withdrawn  for  domestic  consumption  upon  the 
payment  of  the  duties  chargeable  against  an  equivalent  amgunt  of  ores  from  which 

70619— 21— c-27 3 
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said  metals  would  be  producible  in  their  condition  as  imported.  Especially  i^  ^ 
true  in  view  of  the  provision  of  paragraph  I  that  the  additional  duties  \e\  iecl  tliei 
under  shall  not  be  refunded  'Hn  case  of  exportation  of  the  merchandise,  or  on  ai| 
other  account,  nor  shall  they  be  subject  to  the  benefit  of  drawback/' 

3.  Clerical  error ^  manifest^  what  not. — ^An  understatement  of  the  market  val\ie  p, 
ton  of  zinc  ore,  var}ring  from  the  consular  invoice  and  from  the  price  stated  in  tl 
contract  for  purchasing  it.  the  arithmetical  extension  in  the  entry  being  corre<'t 
made  upon  the  basis  of  the  declared  price  per  ton,  declared  number  of  tooa,  ax 
declarea  percentage  of  zinc  content,  is  not  manifest  clerical  error  within  the  mea: 
ing  of  paragraph  Y  of  section  3,  tariff  act  of  1913. 

4.  Ctmstruction— Paragraph  162,  tariff  act  of  1913. — ^The  fact  that  paragrapli  1 6| 
tariff  act  of  1913,  provides  a  special  method  of  appraising  zinc  ores  does  not  ^elie^ 
them  from  being  entered  upon  invoice  as  other  importations^  nor  does  it  Teller 
their  importer  £rom  the  consequences  of  undervaluation. 

Zinc  ore — Rates  qfdvJty. 


Actal- 


1SS3 
1A90 
1894 
1897 


1900 


1013 


Pan- 
graph. 


eo8 

256 
428 
614 
614 


193 


162 


Tariff  daaslflcatioxi  or  description. 


Calamiae 

do 

do 

.....do 

Minerals,  crude,  or  not  advanced  in  value  or  condition  by 
refinini;  or  grindlne,  or  by  other  process  of  manufacture, 
not  specially  provided  for  m  this  act. 
Zinc-bearing  ore  of  ail  kinds,  including  calamine: 

Containing  less  than  10  per  cent  ofzinc,  shall  be  admitted 

free  of  duty. 
Containing  10  per  cent  or  more  of  zinc  and  less  than  20 
cent,  one'fourth  of  1  ^per  cent  per  pound  on  the  tine 
contained  therein. 
Containing  20  per  cent  or  more  of  zinc  and  less  than  26 
per  cent,  one-half  of  1  cent  per  pound  on  the  sine  con- 
tained therein. 
Containing  25  per  cent  of  sine  or  more,  1  cent  per  pound 
on  the  zinc  contained  therein. 
Provided.  That  on  all  importations  of  zinc-bearing  ores  the 
duties  shall  be  estimated  at  the  port  of  entry,  and  a  bond 
given  in  double  the  amount  of  such  estimated  duties  for  the 
transportation  of  the  ores  bv  common  carriers  bonded  for  the 
transportaUon  of  appraised  or  unappraised  merchandise  to 
properly  equipped  sampUng  or  smelting  establishments, 
whether  designated  as  bonded  warehouses  or  otherwise.    On 
the  arrival  oi  the  ores  at  such  establishments  they  shaU  be 
sampled  according  to  commercial  methods  under  the  super- 
vision of  Government  officers,  who  shall  be  stationed  at  such 
establishments,  and  who  shall  submit  the  samples  thus  ob- 
tained to  a  Government  assayer,  designated  by  the  Secretary 
of  the  Treasury,  who  sliall  make  a  proper  assay  of  the  sample, 
and  report  the  result  to  the  proper  customs  officers,  and  the 
import  entries  shall  be  liquidated  thereon,  except  in  case  of 
ores  that  shall  be  removed  to  a  bonded  warehouse  to  be  re- 
fined for  exportation  as  provided  by  law,  and  the  Secretary 
of  the  Treasury  is  authorized  to  make  all  necessary  regulations 
to  enforce  the  provisions  of  this  paragraph. 
Zlnc-b«iring  ores  of  all  kinds,  including  calamine,  10  per  cent 
ad  valorem  upon  the  zinc  contained  therein:  Provided, 
That  on  all  importations  of  zinc- bearing  ores  the  duties 
shall  be  estimated  at  the  port  of  entry,  and  a  bond  given 
in  double  the  amount  of  such  estimated  duties  for  the  trans- 
portation of  the  ores  by  common  carriers  bonded  for  the 
transportation  of  appraised  or  unappraised  merchandise 
to  pror)€rly  equipped  sampling  or  smelting  establishments, 
whether  aesiRiiated  as  bonded  warehouses  or  otherwise 
On  the  arrival  of  the  ores  at  such  establishments  they  shall 
be  sampled  according  to  commercial  methods  under  the 
supervision  of  Government  officers,  who  shad  be  stationed 
at  such  establishments,  and  who  snail  submit  the  samples 
thus  obtained  to  a  Government  assaver,  designated  by  the 
Secretary  of  the  Treasury,  who  shall  make  a  proper  assay 
of  the  sample  and  report  the  result  to  the  proper  customs 
officers,  and  the  import  entries  shall  be  liquidated  thereon. 
0xrept  in  case  of  ores  that  shall  be  removed  to  a  bonded 
warehouse  to  be  refined  for  exportation  as  provided  by  law. 
and  the  Secretary  of  the  Treasury  is  authorized  to  make  all 
nocMiiiary  regulations  to  enforce  the  provisions  of  this  para- 
graph. 


Bates  of  dutY»  specif 
and  ad  valorem. 


Free. 
Do. 
Do. 
Do. 
Do. 


Do. 
i  cent  per  pound. 

i  cent  per  pound. 

1  cent  per  pound. 


10  per  cent  ad  valorem. 


likHiilai  lofts  fovernins  the  smelting,  entry,  and  sampling  of  zinc  are  contained  in  articles  275  and  7BM0O 
Mf  IVe  (  uiu .1111  Usgulatfons  of  1915  and  T.  6.  a7546  of  1918. 
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COMPETITIVE   OONDITIONS  AND  TARIFF  CONSIDEEATIONS. 

Zinc  ore  is  widely  distributed  over  the  world  and  is  commonly  asso- 
rkted  with  lead.  In  many  ways  the  commercial  as  well  as  the  geo- 
Itigical  association  of  the  two  metals,  especially  from  the  mining 
viewpoint,  makes  them  quite  similar  in  their  industrial  aspect.  For- 
merly zinc  was  commonly  considered  an  objectionable  constituent  of 
fomplex  ores.  But  now  modem  methods  of  ore  treatment  make 
possible  its  profitable  extraction  as  a  joint  product.  The  commercial 
success  of  tne  Wilfley  table  and  of  electromagnetic  and  electrostatic 
separation  processes — all  of  which  originated  in  the  United  States  and 
have  reached  their  highest  development  in  this  country — ^has  opened 
op  vast  resources  of  hitherto  unavailable  material.  The  flotation 
process  which  enables  the  treatment  of  low-grade  ore  is  another  f  actcr 
in  enlarging  the  reserves  of  zinc  ore  in  the  United  States  and  other 
countries. 

The  ability  of  American  mines  greatly  to  increase  their  output  Wf.s 
demonstrated  ml915tol917.  In  spite  of  the  enormous  dram  upon 
resources  in  that  period  of  extraordinary  production,  the  known 
reserves  of  zinc  ore  were  actually  incTeased.  A  few  distri'  ts  show 
some  depletion,  and  all  over  the  United  States  the  cream  of  the  high- 
grwie  ore  has  probably  been  skimmed ;  but  new  districts  have  been 
and  are  being  opened  up.  Domestic  resources  are  very  extensive  and 
the  ore  bodies  are  moderately  cheap  to  mine.  In  the  Mississijjpi 
Valley  zinc  regions  (Joplin-Miami  and  Wisconsin)  zinc  ore  is  the  <  Lief 
product  with  onlv  subordinate  quantities  of  lead.  But  elsewhere — 
notably  in  the  Kocky  Mountain  region — zinc  mining  is  generally 
linked  with  the  production  of  other  metals.  Sometimes  zinc  con<  en- 
trftte  is  the  main  product,  perhaps  more  frequently  it  is  a  by-product; 
but  in  nearly  all  the  complex  ore  distri<ts  it  is  an  important  joint 
product. 

Transportation  is  a  large  factor  in  the  zinc  business.  There  are  few 
other  ores  that  are  transported  such  long  distances,  since  reduction 
works  are  necessarily  located  in  populous  industrial  centers  adjacent 
to  adequate  suppli^  of  fuel.*  This  condition  is  general  throughout 
tbe  world.  Australian  and  African  concentrates  are  smelted  chiefly 
in  Europe.  A  lai^e  part  of  the  American  zinc  ore  is  produced  in 
States  west  of  the  inssissippi  Ri^•er  and  must  be  brought  to  the 
Mississippi  Valley  for  smelting,  while  the  metal  is  carried  still  farther 
eastward  to  the  consuming  centers  in  Pennsylvania  and  the  neighbor- 
hood of  New  York  City.  The  diff eren<  e  in  the  case  of  the  United 
States  is  that  this  transportation  is  by  rail,  whereas  in  the  case  of  the 
European  works,  which  are  nearly  all  siiuated  at  or  near  seaboard, 
transportation  is  almost  exclusively  by  water. 

The  zinc  ore  situation  in  the  United  States  is  much  like  that  of  lead 
Ofe,  which  also  must  be  transported  long  distances  by  rail.  Most  of 
the  zinc-ore  hauls,  however,  are  longer  and  because  of  the  lower  value 
of  the  material  to  the  miner  freight  rates  are  an  even  more  important 
fftctor.  While  zinc  metal  is  quoted  at  a  slightly  higher  price  than 
'^ad,  a  ton  of  zinc  ore  is  seldom  worth  as  much  to  the  miner  as  a  ton 
oflead  ore.  The  reason  is  that  smelting  charges  are  greater,  a  larger 
^ttvount  of  the  metal  content  is  lost  in  the  smelting  operation,  and, 

'The  developments  in  electrolytic  tine  metallurgy  in  the  last  thrfy»  or  (our  years  have  resulted  in  the 
^^<SB  several  Important  districts,  especially  in  the  United  States,  being  treated  much  nearer  the 
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whereas  lead  ores  nearlv  always  contain  precious  metal  which  adds  tc] 
their  value,  zinc  ores  frequently  do  not  contain  recoverable  value:^ 
other  than  zinc. 

It  may  be  stated  that  most  foreign  mines  are  more  favorably  sitUi 
ated  as  regards  transportation  of  their  product  to  reduction  "^worM 
than  are  the  mines  of  the  United  States.  The  chief  exceptions  are  th^ 
mines  of  Canada  and  Mexico.  Zinc  mining  has  not  yet  oeen  actively 
prosecuted  in  either  of  these  countries,  but  may  be  expected  to  become 
much  more  important  in  the  next  few  years.  By  virtue  of  their  geoH 
graphical  position  these  countries  are  almost  of  necessity  forced  id 
market  their  product  in  the  United  States.  Until  very  recently  thcV 
were  the  only  coimtries  that  shipped  ore  to  the  United  States,  and  J 
with  the  exception  of  South  American  countries,  whose  resources  can 
not  be  accurately  gauged  as  yet,  Canada  and  Mexico  are  the  only, 
countries  that  are  likely  to  compete  at  all  actively  in  the  American 
zinc-ore  markets  with  the  domestic  product. 

Few  of  the  Canadian  mines  have  any  particular  advantage  as  com- 
pared with  those  located  in  adjacent  parts  of  the  United  States.  The 
cost  of  labor  and  supplies  is  very  nearly  the  same  on  both  sides  of  the 
border.  The  Canadian  mines  are  not  much  richer  and  are  a  littJe 
farther  away  from  the  smelting  centers.^ 

In  Mexico,  however,  the  situation  is  different.  Here  we  find  larg-e 
deposits  of  high-grade  zinc  ore  that  have  not  been  worked.  As  soon 
as  there  is  adjustment  of  the  unrest  in  those  regions  these  deposits 
can  furnish  enormous  quantities  of  desirable  zinc  ore  at  low  cost.  The 
freight  from  these  mines  to  the  American  zinc  smelteries  is  high,  but 
in  view  of  the  low  cost  of  producing  the  ore  it  can  probably  be  deliv- 
ered at  Mississippi  Valley  points  for  less  cost  (per  pound  metal  con- 
tent) than  mucn  of  the  output  from  the  mines  even  of  that  section 
of  the  United  States. 

The  tariff  problem  is  concerned  chiefly  with  the  Mexican   ore. 
Mexico  has  the  largest  undeveloped  resources  of  zinc  ores  that  are 
likely  to  be  imported  into  the  United  States.     The  development  of 
Mexican  mines  was  hampered  by  the  duties  of  the  act  of  1909  and 
political  disturbance  has  prevented  any  considerable  importation 
under  the  lower  duties  of  the  act  of  1913.     Since  1912  the  operation 
of  most  of  the  Mexican  zinc  mines  has  been  very  uncertain,  as  these 
regions  have  suffered  from  bandit  warfare.     Eventually,  however,  it 
is  probable  that  more  or  le^ss  normal  conditions  will  prevail  and  that 
the  mines  can  a^ain  be  operated.     In  the  past  this  ore  was  shipped 
mostly  to  the  \iississippi  Valley,  although  a  little  was  shipped  to 
Gorinany  and  Belgium.     The  resumption  of  Mexican  mining  would 
again  cause  quantities  of  this  ore  to  be  thrown  on  the  American 
market  and  it  is  quite  possible  that  the  result  would  be  to  close  down 
many  of  the  mines   and  smelteries  of  the  Mississippi  Valley  and 
to  transfer  the  smelting  business  to  the  Rio  Granae.     The  latter 
location  would  be  better  adapted  to  the  treatment  of  Mexican  ore. 
Coal  supplies  mio;ht  then  be  drawn  from  Colorado  and  New  Mexico. 
Oil  from  (/alifornia  and  Texas  and  possibly  natural  gas  from  the  latter 
State  would  favor  such  a  change. 

I  NoglectinR  the  possible  rosuinption  of  eleCtrolvtic  zinc  production  on  a  larger  scale  in  British  Columbia. 
A  bo'uit  y  K'lamutv  of  Scents  per  poundis  offered  by  the  Canadian  Government  to  remain  in  effect  for  two 
years  after  iho  end  of  the  war. 
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AppraiaemeTd  of  zinc  ores. — The  duties  on  zinc  in  zinc-bearing  ores 
cannot  be  assessed  on  the  foreign  market  value^  since  the  ore  in  which 
the  zinc  is  contained  is  the  merchandise  imported.  Duties  are  ac- 
cordingly taken  upon  American  selling  prices  in  accordance  with 
paragraph  L  of  Section  III  of  the  act  of  1913,  as  shown  by  the  follow- 
in?  instractions  of  the  Treasury  Department  (T.  D.  36446,  superseding 
T^D.  34280  and  35624) : 

l;  From  the  ascertained  assay  deduct  8  units  for  sulphide  and  6  units  for  non- 
mi  pbide  ores.  The  remainder  will  represent  percentage  of  recoverable  zinc  in  the 
oT^,  which  multiplied  by  2,000  will  give  the  number  of  pounds  of  zinc  recoverable 
frc>m  a  ton  of  ore. 

2  <  Multiply  the  result  as  above  ascertained  by  the  average  price  of  prime  western 
spelter  in  East  St.  Louis  for  the  week  in  which  the  ore  was  exportea;  that  is,  the 
w«^k  including  the  date  of  sailing  of  the  ship  or  day  the  car  leaves  the  foreign  country. 
This  will  give  the  gross  value  of  the  zinc  in  the  ore  at  the  time  of  its  exportation. 

'3i  Deduct  from,  ttie  gross  value  of  the  zinc  in  the  ore  as  above  ascertained  the 
following: 

a'  The  freight  actually  paid  from  the  foreign  mine  to  the  domestic  smelter  receiving 
flune  in  the  United  States. 

I  b  \  The  insurance  actuallv  paid. 

(c)  The  actuid  shipping  cfuuves. 

<d)  Foreign  export  duties  ana  cfaaisesy  if  any. 

if)  Treatment  charge  (as  explainedin  par.  4). 

:/)  Penalties  for  iron,  as  stipulated  in  paragraph  5. 

(q)  Duty  on  \eaA  contents,  if  any. 

ft )  Duty  on  zinc. 

i4)  TreatmerU  charge. — (a)  for  sulphide  ores  the  treatment  charge  will  be  ascer- 
tained  as  follows:  From  the  value  of  the  recoverable  spelter  in  a  ton  of  2,000  pounds 
medium  grade  Joplin  sulphide  ore,  60  per  cent  base,  deduct  the  average  of  the  quoted 
pncea  for  such  ore  and  $1.50  per  ton  of  2,000  pounds  as  representing  the  average  freight 
OQ  J  oplin  ores  from  Joplin,  Mo.,  to  common  Kansas  smelting  points. 

^h\  For  nonsulphide  ores  the  treatment  charc^e  will  be  ascertained  as  follows:  From 
the  value  of  the  recoverable  spelter  in  a  ton  of  2,000  pounds  of  40  per  cent  calamine 
ore  deduct  the  average  of  the  quoted  prices  for  such  ore  and  $1.50  per  ton  of  2,000 
pounds  as  representing  the  average  freight  paid  from  Joplin,  Mo.,  to  common  Kansas 
smelting  points. 

(5)  Penalties. — On  iron  ore  deduct  penalties  as  follows:  $1  on  each  unit  of  iron  in 
eiceifl  of  1  per  cent  up  to  and  including  6  per  .cent;  50  cents  per  unit  on  each  unit  of 
iron  in  excess  of  6  per  cent  up  to  and  including  12  per  cent;  25  cents  for  each  unit  of 
iron  in  excess  of  1^  pe*  cen*^. 

<B)  The  average  market  price  of  Joplin  zinc  ore  and  prime  western  spelter  to  be 
taken  in  accordance  with  quotations  contained  in  the  Engineering  and  Mining  Journal 
for  the  calendar  week  including  the  date  of  the  sailing  of  the  ship  or  day  the  car  leaves 
the  foreign  country. 

(7)  Recoverable  spelter,  wherever  that  term  is  used  in  this  memorandum,  means 
for  sulphide  ores  the  assay  minus  8  units,  and  for  nonsulphide  ores  the  assay  minus 
6  units. 

example:  sulphidb  ore. 


^  per  cent  base,  $100  per  ton. 


48  per  cent-8  per  centX2,000  pounds^BOO  pounds  at  15  cents $120. 00 

Auctions: 

Freight,  mine  to  smelter $13.00 

Insurance 50 

Loading  and  expense 1. 00 

$14.50 

Pmaltiee: 

14  per  cent— 1  per  cent —13  per  cent: 

5  per  cent  at  $1 5. 00 

6  per  cent  at  $0.50 3.00 

2  per  rent  at  $0.25 50 

8.50 
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Treatment: 

60  per  cent-8  per  cent»=52  per  centX2,000«l,040  at 

15  cents $156. 00 

Ore  quotations $100. 00 

Freight  to  smelter 1. 50 

101.50 

$54.50 

Lead,  2,000  poundsX6  per  cent=120  pounds  at  }  cent 90 

$78- 4( 


41. 

$41.60-^110  per  cent=$37.82  dutiable  value. 

EXAltPLE:   NOKSULPHIDE  ORB. 

Assume:  Assay  36  per  cent  zinc,  3  per  cent  lead,  2  per  cent  iron;  freight,  mine  t< 
smelter,  $10  per  ton  of  2,000  pounds;  export  duty,  $1;  prime  western  spelter,  15  cent* 
per  pound;  Joplin  calamine,  40  per  cent  base,  $50  per  ton. 

36  per  cent— 6  per  cent=30  per  cent X 2,000  pounds— 600  pounds  at  15  cents.  $90.0( 
Deductions: 

Freight,  mine  to  smelter $10. 00 

Export  duty 1. 00 

$11. 00 

Iron  penalty,  2  per  cent— 1  per  cental  per  cent  at  $1 1. 00 

Treatment: 

40  per  cent— 6  percent=34  per  centX2,000  pounds=3689 

pounds  at  15  cents 102.00 

Ore  quotation $50. 00 

Freight  to  smelter 1. 50 

51.50 

50.50 

62.50 


27.50 
$27.50-+-110  per  cent=$25  dutiable  value. 

Owing  to  the  fact  that  the  several  factors  necessary  to  detennine  the  market  value 
or  purchase  price  of  zinc  ores  are  usually  not  known  at  the  time  of  shipment,  and 
importers  can  not  ascertain  the  value  of  the  zinc  in  the  ore,  collectors  are  authorized 
to  permit  entry  by  appraisement  of  zinc-bearing  ores. 

Andrew  J.  Peters, 

AtsMUxat  Secretary, 

As  the  several  factors  necessary  to  determine  the  market  value 
or  purchase  price  of  zinc  ores  are  usually  not  known  at  the  time  of 
shipment,  and  importers  can  not  ascertain  the  value  of  the  zinc  in 
the  ore,  entry  by  appraisement  is  allowed.  (T.  D.  36446  and  T.  D. 
30,^34,  of  1916.)  Sulphide  ores  assaying  40  per  cent  or  less  of  zinc, 
however,  are  appraised  at  not  less  than  contract  or  purchase  price. 
(T.  D.  36652,  of  1916.) 

ZINC  OR  SPELT£R. 

Summary. 

Zinc  is  one  of  the  major  metals.     All  of  its  chief  uses,  comprising 

f galvanizing,  brass  making,  rolled  sheets,  and  the  desilverization  oi 
ead  bullion,  may  be  considered  essential.  The  United  States  is 
now  the  largest  single  producer  and  the  largest  consumer  of  the 
metal  in  the  world,  the  domestic  output  in  normal  times  being  ap- 
proximately one-third  of  the  world^s  total.  The  domestic  supply 
IS  derived  almost  exclusively  from  domestic  sources  and,  except  dur- 
ing the  war  period,  the  exports  have  been  a  minor  factor  in  spite  of 
the  fact  that  the  bonded  smelting  privilege  is  extended  to  zinc  ores 
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and  large  undeveloped   supplies  of  raw  material  are   available  in 
Mexico. 

Economic  factors  have  determined  the  location  of  zinc  smelting 
in  populous  industrial  centers  adjacent  to  coal  fields.  The  lareest 
ii-tricts  of  the  world  are  (1)  Upper  Silesia,  (2)  Rhineland  and  West- 
phalia, (3)  Belgium  (includii^  parts  of  Holland  and  Prance),  and 
'4)  Kansas,  OUahoma,  and  Illinois,  in  the  United  States.  The  first 
two  districts  were  formerly  in  Germany,  but  if  Upper  Silesia  is  in- 
cluded in  the  new  state  of  roland  its  works  will  propably  be  operated 
under  French  control.  German  control  was  the  dominant  factor  in 
the  foreign  zinc  situation  before  the  war  and  in  1914  had  become 
almost  aosolute  through  control  of  ore  supplies  and  regulation  of 

?roduction.     This  has  oeen  changed  by  the  war  and  England  and 
Vance  are  the  chief  political  factors  in  the  foreign  industry,  which, 
however,  will  be  largely  controlled  by  interlocking  interests. 

The  American  industry  is  highljr  competitive  and  is  not  domi- 
nated by  any  single  producer.  During  the  war  period  it  was  unduly 
expanded  because  of  the  temporary  paralysis  of  the  European 
industry,  and  when  the  extraordinary  export  business  declined  th.is 
expansion  was  followed  by  a  very  serious  collapse  in  1917-18. which 
resulted  in  the  closing  or  dismantling  of  many  of  the  mushroom 
plants  that  sprang  up  during  the  boom  period  and  all  but  the  more 
efficient  of  the  older  works. 

It  is  very  doubtful  if  any  large  export  business  can  be  maintained 
by  American  spelter  producers — even  in  the  production  of  the  metal 
from  foreign  (Mexican  and  Canadian)  ore— because  of  the  high 
labor  cost  m  American  plants.  Domestic  fuel  resources  are  superior 
to  those  in  the  European  zinc  districts  and  more  labor-saving  machin- 
ervis  used  in  American  plants,  but  it  is  an  open  question  whether  these 
advantages  are  sufficient  to  offset  our  higner  wage  scale. 

There  is  a  large  excess  of  smelting  capacity  in  the  United  States, 
but  it  is  not  very  favorably  situated  for  assembling  foreign  ores  and 
conducting  a  bonded  smelting  business  and,  because  of  the  still 
higher  cost^due  in  part  to  railroad  freights — of  domestic  ore,  little 
export  business  in  metal  produced  from  domestic  ore  can  be  ex- 
pected. 

The  European  smelteries,  located  at  or  near  seaboard,  have  had  an 
advantage  as  regards  cost  of  ore  delivered  at  their  plants  although 
this  ore  is  derived  in  large  part  from  distant  regions,  notably  Aus- 
tralia. The  spelter  that  they  produce  will  be  an  important  factor  in 
world  trade. 

.Vny  determination  of  the  difference  in  cost  of  smelting  zinc  in  the 
Tnited  States  and^  abroad  requires  comparisons  of  the  grade  of  ore 
used  in  ea/;h  district,  the  effect  on  costs  of  any  duty  levied  on  im- 
ported ore,  comparison  of  labor  and  fuel  costs  per  ton  of  metal  pro- 
duced, and  freight  costs  incident  to  assembling  raw  materials  (ore, 
fuel,  etc.)  at  the  smelter,  and  transporting  the  metal  to  market. 

Zinc  prices  decreased  sharply  during  1920,  and  in  the  last  quarter 
of  that  year  large  quantities  of  imported  metal  of  both  foreign  and 
domestic  origin  were  imported  ana  sold  in  the  New  York  market. 
Domestic  mines  and  smelters  are  shut  down  or  are  at  best  operating 
at  the  minimum  capacity  possible.  Belgium  and  Upper  Silesiah 
smelters  operated  at  70  per  cent  of  pre-war  capacity  during  the  year 
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and  appear  to  be  able  to  regain  their  lost  export  business  oace  po-j 
litical  disputes  are  adjusted.  Large  hydroelectric  smelting  iinit^ 
have  been  installed  in  Norway  and  the  zinc  produced  is  already  coniH 
ing  on  the  British  market,  but  the  exact  competitive  status  of  thi^ 
product  can  not  be  ascertained. 

The  international  zinc  trade  situation  during  1920  was  peculiar. 
Exports  were  heavy  during  the  first  half  of  the  year,  but  the  foreigi^ 
buying  was  speculative  and  not  for  immediate  consumption.  When 
the  expected  boom  in  consumption  demand  did  not  materialize,  ih^ 
market  sagged  heavily,  and  as  a  result  the  trading  interests  placedj 
large  quantities  of  metal  on  the  market.  This  metal,  which  in  manvj 
cases  had  been  imported  from  the  United  States,  was  actually  reex- 
ported to  New  York  and  sold  in  that  market  below  the  then  current 
domestic  quotations. 

Zinc  or  spelter — Summary  table. 


Calendar 

Domestic 

prodao- 

Uon.» 

Imports 

forcon- 

mimption.* 

Domestic 
exports. 

Batio  to  pro- 
duction. 

Value 
(imports 
for  con- 
sump- 
tion). 

Amount 
of  duty. 

pound.!  ™^^- 

year. 

Ttti- 
X>orts. 

Ex- 
ports. 

1910 

Short  toru. 
269,184 
286,626 
a38,806 
346,676 
353,049 
489,519 
667,456 
669,573 
617,927 
466,743 
«463,000 

Short  tofu. 

1,246 

427 

10,866 

5^440 

583 

792 

663 

277 

35 

70 

15 

Short  tons. 

*3,990 

»6,872 

S6,634 

•7,783 

s  64, 847 

113,291 

193,851 

201,960 

86,391 

121,915 

Perd. 

0.46 

.15 

3.20 

1.57 

.17 

.16 

.10 

.03 

Perd. 

1.48 

$112,959 

10.045   

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

2.40 
1.95 
2.15 
18.37 
23.15 
29.04 
30.17 
16.41 
26.18 



46,931 

1,253,322 

583,065 

47,652 

120,158 

116,690 

28,2,53 

4,953 

4,500 

1,082 

$10^574.96 

297,26a  99 

139,536.85 

6*901.49 

16, 316. 37 

15,822.66 

2,586.30 

725.64 

639.45 

159. 18 

.055  »        22.5 
.058           23.7 
.035           23.9 
.041           14.5 
.076           13.6 
.087           13.6 
.051           12,6 
.071           14.7 
.032           14.2 
.037           14.7 

...      .|     . 



1  Virgin  spelter  from  both  domestic  and  foreien  ore,  but  not  secondary  zinc. 

s  "Zinc  in  blocks  and  pigs"  and  ''old  sine,"  but  not  sheet,  dust,  or  manufactures  of  zinc. 

'  Includes  exports  of  sheet  prior  to  July  1,  1915,  but  does  not  include  exports  of  zinc  produced  from 
foreiffn  ore  except  after  that  date. 

4  Estimated. 

>>  Based  on  duties  collected  on  both  new  and  old  zinc  and  including  duties  collected  on  imports^  con- 
sisting chiefly  of  old  zinc,  under  the  reciprocity  treaty  with  Cuba,  which  allows  a  20  per  cent  remission 
from  the  regular  duties. 

General  Information. 

tariff  paragraph,  act  of  1913. 

163.  Zinc,  in  hlocks,  pigs,     *    *    *,  and  old  or  worn-out  zinc,  fit 
only  to  be  remanufactured,  15  per  cent  ad  valorem. 

DESCRIPTION. 

Zinc  is  a  bluish  white  metal,  fairly  soft,  and  with  a  high  luster  on 
a  fresh  fracture.  It  tarnishes  rapidly  when  exposed  to  the  air,  but 
the  tarnish  film  protects  the  metal  against  further  action.  Zinc  can 
therefore  be  used  as  a  coating  for  other  metals,  notably  steel  (gal- 
vanizing), to  protect  them  from  atmospheric  action.  Zinc,  even 
when  pure,  is  not  very  strong  mechanically,  and  impurities  weaken 
it  still  further. 
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Spelter  has  been  for  many  years  the  trade  name  for  zinc.  Probably 
the  Dest  definition  is  that  offered  by  the  Engineering  and  Mining 
Journal:  "Spelter  i^  the  zinc  of  commerce,  more  or  less  impure,  in 
slabs,  plates,  or  ingots,  ecLst  from  moUen  TMtal.^'  (This  last  phrase 
Teas  intended  to  distinguish  spelter  from  rolled  zinc.) 

In  1918  a  movement  to  aoandon  the  use  of  the  term  "spelter" 
was  stu'ted  by  the  American  Zinc  Institute,  the  term  "zinc''  or 
"slab  zinc"  being  substituted.  The  use  of  the  single  term  "zinc" 
seems  to  be  gaining  the  ascendancy. 

Market  grades  of  spelter. — The  following  classification  for  spelter 
by  the  American  Societv  for  Testing  Materials  has  been  adopted  to 
a  considerable  extent,  although  spelter  is  still  sold  chiefly  by  brands 
rather  than  according  to  aAalysis : 

Grade  A  (high  grtSe):  Shall  not  contain  over  0.07  per  cent  lead; 
0.O3  per  cent  iron;  0.07  per  cent  cadmium;  free  from  aluminum. 
The  total  impurity  must  not  exceed  0.1  per  cent. 

Grade  B  (intermediate) :  Shall  not  contain  over  0.2  per  cent  lead; 
0.03  per  cent  iron;  0.5  per  cent  cadmium;  free  from  aluminum. 
The  total  inapurity  must  not  exceed  0.5  per  cent. 

Grade  C  (brass  special):  Impurities  can  reach  0.6  per  cent  lead; 
0.03  per  cent  iron;  or  0.5  per  cent  cadmium;  free  from  aluminum. 
The  total  impurity  must  not  exceed  1  per  cent. 

Grade  D  (selected):  May  contain  0.8  per  cent  lead;  0.04  per  cent 
iron;  0.5  per  cent  cadmium;  free  from  alimiinum.  The  total  impu- 
rity must  not  exceed  1.25  per  cent. 

Grade  E  (prime  western):  The  tolerance  is  1.6  per  cent  lead  and 
0.08  per  cent  iron.     Other  impurities  are  not  specified. 

USES. 

The  chief  uses  of  zinc  are  for  galvanizing,  brass  making,  and  sheet 
rolling.  Sheet  zinc  is  used  in  large  amounts  for  dry  batteries,  which 
are  used  for  automobile  ignition,  telephones,  etc..  and  is  becoming 
more  and  more  important  as  a  building  material,  being  employed 
for  -flashing,  cornices^  roofs,  gutters,  tanks,  pipes,  and  numDerless 
other  purposes.  In  most  of  the  structiural  uses  zinc  sheet  may  be 
Teplaced  oy  the  cheaper  zinc-coated  (galvanized)  iron  sheet,  but 
where  resistance  to  the  atmosphere  is  the  important  feature  pure  zinc 
is  claimed  to  be  cheaper  in  the  long  rim. 

Xext  to  galvanizing,  the  most  important  use  of  zinc  is  in  brass  (and 
a  few  minor  alloys) .  A  little  spelter  is  consumed  as  cast  metal  in 
the  manufacture  of  battery  plates  and  poles,  for  boiler  plates  to 
lessen  corrosion  of  steam  boilers,*  and  for  various  minor  purposes, 
such  as  coffin  trimmings,  funeral  mountings,  etc. 

An  important  amount  of  spelter  is  consiuned  in  the  desilverization 
(refining)  of  silver-lead  bullion.  Zinc  in  the  form  of  shavings  (from 
sheets)  or  as  zinc  dust  is  used  for  the  precipitation  of  gold  and  silver 
in  the  cyanide  process.  A  certain  amount  is  used  in  the  making  of 
zinc  white  (French  process  oxide)  and  other  pigments,  although  in 
the  United  States  these  are  more  often  prepared  direct  from  the  ore. 
The  salts  of  zinc  are  also  made  from  the  metal,  although  generally 
made  from  metallurgical  between-products  and  scrap. 

^  These,  however,  are  almost  always  rolled. 
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There  is  a  marked  movement  at  the  present  time  to  increase  tb<^ 
use  of  zinc  and  to  substitute  this  relatively  cheap  and  abundan^ 
material  for  other  metals.  The  most  successful  extensions  in  tHe 
uses  have  been  along  the  lines  of  the  use  of  sheet  especially  f  oij 
structural  purposes.  Tests  were  made  in  France  during  the  war  ot^ 
antifriction  metal  consisting  chiefly  of  aluminum,  cadmium,  ma^^ 
nesium,  and  zinc.  These  auoys  were  designed  to  reduce  as  far  an 
possible  the  use  of  tin,  copper,  lead,  and  antimony.  It  is  stated  * 
that  the  most  satisfactory  results  were  obtained  from  art  alloy  ol 
63.3  per  cent  zinc,  21.3  per  cent  tin,  12  per  cent  lead,  and  3.3  per 
cent  copper. 

PIIODUCTION. 

Until  about  1833  the  world  supply  of  zinc  came  almost  entirely 
from  Germany;  but  in  that  year  Kussia  began  to  contribute  about 
2,000  tons  annually  to  the  6,000  or  7,000  tnen  being  derived  from 
Germany.  Belgium  entered  the  list  of  spelter-producing  countries 
in  1837  with  an  output  of  2,000  tons.  Although  the  first  spelter 
works  in  Europe  were  buUt  in  England,  that  country  produced  very 
little  spelter  prior  to  1855,  when  the  output  was  increased  to  3,00b 
tons  annually.  The  United  States  entered  the  list  of  produeing 
countries  in  1858  with  a  small  production  which  increased  to  750  and 
1,500  tons  in  1860  and  1861. 

Germany  and  Belgium  rapidly  increased  their  outputs  and  the 
growth  of  the  industry  in  the  United  States  has  been  even  more 
rapid.  England,  France,  Spain,  and  Austria  have  been  fairly  con- 
stant producers,  but  none  of  these  countries  has  threatened  to  equal 
the  output  of  any  of  the  three  large  producing  nations. 

In  1900  the  world  output  of  spelter  was  445,438  tons,  of  which 
Germanv  contributed  35  per  cent;  Belgium,  27  per  cent;  and  the 
United  States,  25  per  cent.  Five  years  later  the  world  output  had 
increased  to  654,357  tons.  The  three  leading  productions  were: 
Germany,  198,208  tons  (30  per  cent) ;  United  States,  183,014  tons  (2S 
per  cent) ;  and  Belgium,  143,165  tons  (22  per  cent).- 

The  production  of  the  United  States  first  exceeded  that  of  Germany 
in  1907,  but  fell  behind  again  in  the  following  year.  In  1909  the 
United  States  regained  the  premier  position  as  the  largest  producer 
of  spelter  in  the  world  and  nas  retained  it  ever  since  and  by  an  in- 
creasing margin.  The  last  year  for  which  complete  world  statistics 
are  available  is  1913.  The  total  world  output  in  that  year  was 
1,094,000  tons,  distributed  as  follows:  United  vStates,  31.7  per  cent; 
Germany,  28.5;  Belgium,  19.8;  France  and  Spain  (together),  7.2; 
Great  Britain,  5.5;  Norway  and  Sweden,  0.9;  Kussia,  0.8:  and  Aus- 
traUa,  0.4  per  cent. 

Domestic  production. — The  domestic  production  of  spelter  reached 
its  maximum  in  1917  when  the  total  output  of  ore  smelteries  was 
669,573  tons.  At  the  average  price  in  New  York  City  for  the  year, 
this  output  had  a  vlaue  of  approximately  $119,184,000.  In  1919  the 
production  was  465,743  tons.     (Page  55). 

SmHting  capacity:  The  estimated  effective  size  of  the  American 
zinc  smelteries  at  the  end  of  1917  was  216,046  retorts,  equivalent  to 
an  output  of  over  864,000  tons  of  spelter  annually.     This  large 

>  Bureau  of  Mines,  Monthly  Reports  on  Minerals  Investigations.    April,  1919. 
*  Production  data  prior  to  1905  from  Encyclopedia  Britannica. 
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capacity  was  reduced  in  the  following  year  because  of  adverse  market 
conditions,  which  resulted  in  dismanthng  of  the  least  efficient  plants, 
and  the  number  of  retorts  was  reduced  to  189,026  of  which  only 
124,068  were  in  use  on  December  15,  1918.  Many  more  were  dis- 
continued later.  The  total  capacity  of  existing  plants  at  the  close 
of  1918,  including  in  addition  to  the  above  retort  smelteries,  the 
electrolytic  plants,  is  in  the  neighborhood  of  800,000  short  tons  per 
rear.* 

By^produ€ts:  Sulphuric  acid  is  a  by-product  of  many  spelter  works 
and  tne  maximum  output  of  this  material,  also,  was  in  1917  when 
817,573  tons  of  sulphuric  acid  (calculated  as  60°  Baum6)  were  pro- 
duced at  spelter  works.  The  1918  output  was  636,149  tons,'  valued 
at  from  $10,000,000  to  $15,000,000. 

Zin^  dust  is  now  a  regular  product  of  nine  spelter  works,  which  pro- 
duced 6,995  short  tons  of  this  product  in  1918.  Cadmium  is  another 
distinctive  product  of  many  spelter-producing  plants.  There  is  a 
Mbst  of  possible  minor  by-products  of  zinc  smelting,  including  (in 
addition  to  lead,  copper,  and  precious  metals  which  are  recovered  in 
some  aantity  from  retreatment  of  retort  residues)  such  rare  elements 
as  thallium,  gaUium,  indium,  germanium,  etc. 

Raw  maUrials:  Zinc  ores  are  of  course  the  original  source  of  all 
spelter,  but  many  plants  treat  considerable  quantities  of  secondary 
material,  including  drosses  and  skimmings  from  galvanizing  works, 
in  addition  to  sundry  between-products  of  their  own  operations. 
Fuel  is  as  important  a  raw  material  as  is  ore.  In  gas-fired  furnaces 
(when  the  gas  is  made  from  coal)  at  least  1  ton  of  good  coal  is  required 
for  each  ton  of  ore  distilled  and  about  40  per  cent  of  clean  reducing 
coal  must  be  added  to  the  charge  (mixed  with  the  ore).  If  we  take 
the  average  recovery  as  0.418  ton  of  spelter  per  ton  of  ore  smelted  * 
the  fuel  requirements  will  be  close  to  2.5  tons  of  heating  coal  and 
nearly  1  ton  of  reducing  coal  per  ton  of  spelter  produced.  Clay  sup- 
plies of  suitable  quaUty  are  also  an  important  item  in  retort  smelting, 
as  fuUy  one-half  ton  of  refractories  is  consumed  in  the  production  of 
1  ton  of  spelter. 

The  above  figures  are  altered  in  slight  measure  by  local  conditions. 
In  many  localities  of  the  Middle  West  furnaces  are  fired  by  natural 
gas,  thus  eliminating  the  heating  coal.  In  certain  localities  crude 
petroleum  has  been  used.  Local  conditions  in  Sweden  have  per- 
mitted the  use  of  electric  heating.*  Electrolytic  zinc  production  is 
becoming  more  and  more  important,  chiefly  because  neither  coal  nor 
refractories  are  needed  (except  for  the  roasting  operation  which  is 
common  to  both  processes).  The  consumption  of  electrical  energy 
for  this  process  is  generally  estimated  at  4,000  kilowatt-hours  per  ton 
of  spelter.* 

^  Estimate  (June,  1919)  based  on  data  fh>ni  various  sources  and  assuming  the  capacity  of  one  retort  as 
**ii)«  4  tons  per  year. 

'  w .  R.  InnUls,  Eng.  &  Mining  Jul.  107  ( 1019),  p.  960.  The  acid  is  partly  derived  fh>m  burning  brimstone. 
01  which  ao,408  tons  were  consumed  by  these  plants  in  1918.  It  may  be  noted  that  the  recovery  of  acid  at 
^^y  worJD  is  not  so  much  due  to  the  value  of  the  product  as  to  the  fact  that  the  sulphur  fume  can  not 
be  dlxhatged  into  the  atmo^here  without  causing  damage. 

'  Average  recovery  in  the  United  States  in  IQIS. 

*  Current  consumption  for  the  production  of  i  ton  of  spelter  is  about  5,000  kilowatt-hours.  It  is  stated 
Uutpover  is  supplied  to  Swedish  tine  plants  at  S6.50  per  horsepower-year. 

*  For  rough  calculations,  the  assumption  is  often  made  that  1  toa-year  (of  output)  corresponds  to  1  horse* 
powtf.yetr  (of  power),  but  this  is  intended  to  cover  miscellaneous  power  about  the  worlcs,  including  the 
Inaaing  of  concentrates,  puriflcation  of  tiie  electrolyte,  etc. 
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Grade  of  ore:  *  The  average  zinc  content  of  the  ore  treated  in 
American  smelteries  is  in  the  neighborhood  of  50  per  cent.  In  1916 
the  average  dropped  to  46.2  per  cent,  due  to  the  treatment  of  an 
exceptional  quantity  of  low-grade  (less  than  40  per  cent  zinc)  ^'cala- 
mine" instead  of  the  generaUy  higher  grade  blende.  The  proportion 
of  **  calamine"  was  reduced  in  1918  to  about  22.4  per  cent  of  the  totals 
as  compared  with  29f  per  cent  in  1916. 

Methods  of  'production:  ^  The  standard  method  of  making  spelter 
from  zinc  ore  is  by  retort  smelting,  which  involves  roasting,  neatingf, 
and  reduction  in  closed  retorts,  and  the  distillation  of  the  zinc  metal 
which  is  condensed  and  collected.     This  process,  borrowed  almost  in 
toto  from  Europe,  is  one  of  the  few  metallurgical  industries  in  wliich 
labor-saving  devices  and  machinery  have  not  been  adopted  to  any 
considerable  extent.     The  old  primitive  methods  of  smelting,  in  the 
main,  persist  in  spite  of  the  belief  that  they  can  be  improved.     Labor 
plays  a  much  lai^er  part  in  zinc  smelting  than  it  does  in  the  production 
of  any  of  the  other  major  metals.     Much  of  this  labor  is  semiskilled 
and  the  long  experience  required  from  many  operatives  presents  a 
serious  problem  when  the  labor  turnover  is  large  as  it  is  in  the  United 
States.     In  recent  years  the  roasting  operation  has  been  improved 
more  in  accord  with  American  conditions,  and  the  development  of  the 
use  of  natural  gas,  oil,  or  powdered  coal  for  firing  is  anotner  factor  in 
reducing  the  enormous  amount  of  labor  required.    Mechanical  charg- 
ing of  retorts,  however,  has  not  yet  proved  successful  and  the  labor 
required  in  handling  the  great  number  of  small  units  that  characterize 
retort  smelting  is  still  verv  great. 

Electrolytic  zinc  production  is  a  comparatively  recent  development. 
The  process  consists  essentially  of  leacning  roasted  ore  with  sulphurie 
acid  to  extract  the  zinc,  purifying  the  leach  liquor,  and  finally  remov- 
ing the  zinc  from  the  leach  liquor  by  means  of  the  electric  current. 
In  many  ways  this  process  has  distinct  advantages;  but  it  is  not 
likely  to  displace  retort  smelting,  although  it  may  serve  to  decen- 
tralize production  to  some  extent.  Its  application  is  limited  prac- 
tically to  silicious  ores  containing  little  iron.  The  amount  of  labor 
required  is  even  greater  than  that  needed  in  retort  smelting;  but, 
except  for  the  care  of  electric  machinery,  only  the  commonest  un- 
skilled labor  is  needed.  In  general  the  cost  of  electric  current  per 
ton  of  spelter  exceeds  the  cost  of  fuel  required  to  produce  one  ton  of 
spelter  by  the  distillation  process.  Hence  the  success  of  the  electro- 
lytic process  is  as  dependent  upon  cheap  power  as  is  the  retort  process 
on  cheap  fuel. 

Equipment:  Zinc  smelting  is  characterized  by  large  equipment 
costs  per  ton  of  capacity  although,  on  account  of  the  comparatively 
small  units  (as  compared  with  copper,  lead,  or  iron  smelting  plants), 
the  total  cost  of  plants  is  not  very  great.  The  explanation  fies  in  the 
fact  that  the  capacities  of  all  the  furnaces  are  small.  The  material 
remains  for  comparatively  long  periods  in  the  roasting  furnaces  and 
in  the  retorts  and  it  must  be  handled  many  times.  The  following 
data  are  from  Liddell: ' 

1  A  table  showing  grade  of  ore  smelted,  together  with  the  yield  in  spelter,  may  be  found  in  the  auxilitfy 
file.    "Calamine,"  as  used  in  this  connection,  refers  to  both  carbonate  ana  silicate  ores. 

s  The  methods  of  production  of  spelter  from  its  ore  are  described  in  some  detail  in  the  auxiliary  file,  which 
should  be  consulted  for  a  description  of  the  various  processes  employed,  the  losses  involved,  and  recent 
progress  in  the  metallurgy. 

>  Metallurgists  and  Chemists'  Handbook.    Mcriraw-Hill.    1916.    p.  465. 
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Zioc  smelterieB  in  natural  gas  fields  in  Kansas  and  Oklahoma.  Capacity  25,000  tons 
annoally,  cost  |7  per  ton. 

Plants  in  same  field,  of  superior  design  and  construction,  cost  $10  per  ton. 

Plant  to  bum  coal  with  gas  producers  and  r^enerative  furnaces  in  Europe  figured 
to  cost  $15  per  ton.  Same  plant  in  the  United  States  would  probably  cost  $17.50  to 
$1^,  but  actual  constructions  have  run  as  high  as  $20  per  ton. 

Sulphuric  acid  plant  to  be  added  to  zinc  smeltc^  costs  $5  to  $6  per  ton. 

The  above  costs  are  for  the  prewar  period  and  doubtless  refer  to 
tons  of  annual  capacity  expressed  in  terms  of  cfre.  Expressed  in 
terms  of  spelter,  they  shoula  be  multiplied  by  about  2.4.  Construc- 
tion costs  during  the  war  period  were  very  much  higher. 

Organization  and  industrial  development:  Until  the  latter  part  of 
the  nineteenth  century  the  production  of  spelter  was  mainly  by  small 
concerns;  most  of  them  had  but  little  capital  and  were  freauently  on 
the  verge  of  insolvency.  Their  operations  were  guiaed  to  a 
arge  extent  by  speculative  forecasts  of  market  conditions  and,  being 
financially  weak,  they  were  frequently  caught  on  the  "wrong  side 
and  were  forced  to  unload  their  stocks  at  a  sacrifice  to  metal  brokers, 
who  were  financially  able  to  carry  the  stock  and  distribute  it  to 
consumers  later  under  more  favorable  market  conditions.  These 
metal  houses  combined  the  functions  of  banking  and  merchandising 
concerns  and  were  the  dominant  factors  in  the  spelter  market. 

Gradually,  however,  zinc  smelting  became  concentrated  in  fewer 
and  stronger  hands.  The  smaller  companies  gave  way  to  interests 
that  could  carry  their  own  stocks  and  maintain  production  under 
adverse  market  conditions.  Many  of  the  metal  orokerage  houses, 
realizing  that  their  functions  were  threatened  by  this  new  order  of 
things,  themselves  engaged  in  the  smelting  business.  Still  later 
came  the  entry  of  several  of  the  general  metaflurgical  companies  into 
this  field — companies  that  had  hitherto  been  engaged  in  tiie  produc- 
tion of  other  metals  and  added  spelter-making  to  the  list  of  their 
<^peration8.  The  most  important  of  these  is  the  United  States  Steel 
Corporation,  which  is  the  largest  consumer  of  spelter  in  this  country, 
if  not  in  the  world.  The  Anaconda  Copper  Co.,  the  American 
Smelting  &  Refining  Co.,  and  the  United  States  Smelting,  Refining 
k  Mining  Co.  are  important  producers  of  copper  and  lead  that  have 
in  recent  years  become  large  producers  of  spelter. 

The  latest  production  figures  available  snow  that  over  75  per  cent 
of  the  zinc-smelting  capacity  of  the  United  States  is  controlled  by 
nine  companies,  four  of  which  control  48.7  per  cent  of  the  total.  The 
largest  operator  is  the  American  Metal  Co.,  which,  however,  controls 
only  about  15  per  cent  of  the  total  reduction  capacity  in  this 
country.  In  spite  of  the  tendency  toward  centralization,  the  domestic 
xinc  industry  is  not  dominated  by  any  single  producer.  The  larger 
companies  are  of  very  nearly  equal  miportance.  Under  the  stress 
of  a  stagnant  market  and  accumulated  stocks  there  has  been  some 
cooperation  with  the  object  of  increasing  the  consumption  of  the  metal. 
This  movement,  partly  under  the  auspices  of  the  American  Zinc 
Institute  (a  volimtary  organization  of  individuals  interested  in  the 
zinc  industry)  and  aided  by  weekly  reports  of  stocks  and  production 
prepared  by  Mr.  C.  E.  Siebenthal,  of  the  United  States  Geolorical 
Survey,  did  much  to  prevent  absolute  demoralization  of  the  smelting 
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industry  in  the  latter  part  of  1918.  Restriction  of  production,  at 
that  time  on  the  part  of  individual  producers  was  a  matter  of  self- 
preservation  at  a  time  when  stocks  of  metal  were  piling  up  in  spite 
of  the  fact  that  prices  were  too  low  to  jneld  a  profit.  The  restraint  ex^ 
ercised  was  the  dissemination  of  information  as  to  market  conditions- 
There  is  some  agitation  for  extending  the  functions  of  the  American 
Zinc  Institute  or  creating  a  new  affiliation  with  the  object  of  coopera- 
tive research  leading  to  the  improvement  of  zinc  metallurey.  There  is 
need  for  such  research,  and  some  progress  has  been  made  along  these 
lines  by  the  individual  efforts  of  several  of  the  larger  companies.  But 
it  is  generally  recognized  that  the  problems  are  too  fundamental  to 
trust  to  the  limited  facilities  of  any  single  operator,  and  some  sort 
of  concerted  action  is  necessary. 

Few  of  the  companies  are  highly  inte^ated.  The  case  of  the 
United  States  Steel  Corporation  has  been  cited  above,  and  there  are 
several  concerns  that  consume  a  part  of  their  own  product.  Sheet- 
rolling  plants  are  run  in  connection  with  several  of  the  spelter  works. 
But  control  of  mines  and  ore  supply  is  by  no  means  general.  The  chief 
exception  is  the  New  Jersey  Zinc  Co.,  which  controls  important  mines 
in  New  Jersey  and  in  the  Western  States  and  Mexico.  The  Anaconda, 
United  States  Smelting,  American  Metal,  American  Zinc  (Gran])y 
Mining  &  Smelting),  and  the  American  Smelting  &  Refining  Co.  own 
important  mines;  but  they  also  treat  custom  ore,  and  most  of  the 
other  smelteries  buy  their  ore  from  manv  small  producers. 

Localities  of  production:  Approximately  40  per  cent  of  the  total 
spelter  output  of  the  United  States  is  produced  in  the  vicinity  of  the 
Joplin  district,  centering  in  southwest  Missouri  and  extending  over 
into  adjacent  parts  of  Oklahoma,  Kansas,  and  Arkansas.  Illinois  is 
the  next  largest  zinc-smelting  center,  producing  from  25  to  35  per 
cent  of  the  total  output  of  the  countrv.  Large  individual  plants  are 
located  in  Pennsylvania,  Colorado,  Montana,  and  other  States;  bat 
outside  of  the  Mississippi  Valley  there  is  no  district  grouping  of  plants 
about  industrial  centers. 

The  reason  for  this  extraordinary  concentration  is  not  far  to  seek* 
The  above  centers  are  very  favorably  situated  both  as  regards  assem- 
bling ore  from  the  near-6y  mining  areas  and  fuel  and  comparative 
proximity  to  markets.  A  very  large  number  of  these  works  are 
operated  with  natural  gas,  which  has  been  very  cheap  and  for  many 
years  was  in  almost  unlimited  supply.  In  later  years,  prior  to  the 
outbreak  of  the  war,  the  use  of  natural  gas  did  not  invariably  result 
in  lower  costs,  and  the  number  of  coal-fired  plants,  even  in  the  old 
gas  fields,  was  increasing.*  This,  however,  did  not  tend  to  bring 
about  a  geographical  redistribution  of  the  industr}',  because  these 
regions  were  quite  as  favorably  located  as  regards  coal  supply  as 
other  sections. 

1  Inealls,  writing  in  the  Engineering  and  Mining  Journal  under  date  of  May  31,  1910,  states  that  up  to 
1915  inere  was  a  general  tendency  toward  increasing  production  by  the  smelters  using  coal  as  fuel;  the 
propoi  tlon  of  the  total  output  increased  from  40  nor  cent  in  1911  lo  48  per  cent  in  1914.  In  1915  it  fell  to  45 
per  cent,  and  in  1^17  to  41  per  cent,  as  a  result  of  the  inciea^ed  prcKiuoiion  which  came  from  the  reopening 
of  old  natural-gas  smelteries  and  fiom  moie  or  less  hastily  ccnsti  uotcd  plants,  the  time  required  for  buildinf! 
a  plant  in  the  gas  ftcMs  being  much  less  than  that  needed  to  build  a  plant  of  the  <ame  capacity  in  the  coal 
flcMds.  In  191s,  however,  llie  percentage  of  shelter  produced  by  coal-flrcd  plants  increased  to  45  per  cent, 
reflecting  the  disccntinuance  of  the  ephemeral  plants  and  (lie  rcconcentration  of  smelling  among  the  more 
permanent  plants  in  the  coal  fields. 
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The  one  factor  that  may  tend  to  decentralize  the  zinc  smelting 
industry  is  the  growth  of  electrolytic  reduction,  which  can  be  done 
in  many  cases  quite  as  effectively  at  or  near  the  mine — notably  those 
situatea  in  the  Rocky  Mountain  States — as  in  the  vicinity  of  fud 
supplies.  But,  as  noted  above,  electrolytic  zinc  is  not  expected  to 
displace  the  retort  smelted  product. 

A  minor  factor  as  regards  the  location  of  zinc  smelteries  is  that  the 
production  of  acid  from  blende  need  not  always  be  done  at  the 
smeltery.  It  is  of t^n  good  business  to  roast  the  blende  at  an  advan- 
tageous* location  for  the  distribution  of  acid  and  reship  the  roasted 
ore  (reduced  20  per  cent  in  weight  because  of  the  removal  of  water 
and  sulphur)  to  a  point  better  situated  for  zinc  distillation. 

Domestic  production  and  con^vmvtion:  The  United  States  is  the 
largest  consumer  of  spelter  as  well  as  the  largest  producer  in  the 
world.  Since  1887  the  production  has  exceeded  consumption,  but 
hv  only  an  extremely  narrow  margin  until  after  the  outbreak  of  the 
World  War,  when  exports  increased  to  a  considerable  degree.  Imports 
of  metal  have  never  been  large  and,  even  before  the  war,  were  less 
than  the  exports.  The  prewar  consumption  was  approximately 
>'jt),000  tons  annually,  or  about  one-third  the  total  production  of 
the  world.* 

During  the  war  period  domestic  consumption  increased  enormously, 
reaching  a  maximum  of  458,428  short  tons  in  1916.^  The  character 
of  the  consumption  changed  considerably  as  the  increased  demand 
came  largely  from  brass  makers  supplying  munition  factories.  The 
change  is  clearly  shown  in  the  estimates  piiblished  by  the  Engineering 
and  \Cning  Journal  for  1910  and  for  1917.  The  character  of  the 
consumption  in  the  former  year  may  be  taken  as  normal,  whereas 
that  in  1917  represents  war  conditions,  which  resulted  in  an  actual 
reduction  in  the  amount  of  spelter  used  by  galvanizers  and  an 
abnormal  expansion  in  the  brass  industry.  Tiiese  estimates  may  be 
tabulated  as  follows: 

Domestic  consumption  of  spelter. 


Purpose. 


Oalvaniiiug 

BrMsnialdng 

^ti«et  rolling 

Uad  desilv«i£atioii. 


'nher  purposes. 
tndaasifled.... 


Total. 


Per  cent  of  total. 


60 

20 

11 

1 

8 


100 


42.7 

38.2 

12.8 

1.4 

.5 

1.0 

8.4 


100.0 


•  bduded  under  "Other  purposes." 

It  may  be  noted  here  that  tnis  proportion  would  begreatly  increased  ir  the  sine  pigments  consumed 
JQ  this  countTj  were  made  from  spelter,  as  they  aie  in  Europe,  instead  of  being  produced  almost  wholly 
inMn  ore. 

'A  table  showing  consumption  of  primary  spelter  in  the  United  States  from  1910  to  1918  will  be  found 
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■C.K,  I- l/it.»iith«l,f.S.G»ologl™l  Survey. 

liorulfdgpelter:'  In  1918  there  was  produced  lS,610ton3  of  spelter 
fruin  forfiignore.  In  1917  the  production  in  thia  way  waa  82,530  tons; 
jji  I'.iie  it  was  94,626  tons;  in  1915,  l.'iJSl  tons;  in  lill4,  5.630  tons; 
aiitl  ill  1913,  r),904  tons.'     Most  of  this  was  smelted  in  bond, 

Thit  privilege  of  smelting  foreign  ore  in  bond  for  export  without 
imymitiit  of  tluty  has  not  been  so  great  a  factor  in  the  case  of  zinc 
an  it  Ihih  heen  in  the  lead-smelting  business,'  The  chief  supply  of  im- 
iiiirtitd  ore — except  in  1915  to  1917 — has  come  from  Mexico,  and 
itiiin  mining  haa  not  been  an  important  industry  in  that  country.' 
Witli  tlin  ntsumption  of  better  political  conditions  in  that  country 
tlioi'e  in  tt  j»oB8lbility  that  a  lai^er  amount  of  Mexican  zinc  ore  can 
lid  aiij(illed  in  the  United  States,  although  the  present  locations  of 
/,iii(!  illm^lt«^icss  are  not  favorable  for  the  delivery  of  supphes  from 
tlint  rioiuitry.  The  extraordinary  increase  in  bonded  zinc  in  1916 
and  1917  was  due  in  large  part  to  shiitmcnts  from  Australia  and 
Hiitiiii,  witli  <"ily  small  increase  from  Mexico,  Canada,  and  South 
Aiiiiii-i<ia,  which  may  be  considered  as  the  only  normal  sources  of 
fnrt'igii  "HI  HUpidy.         , ,.  .  , 

Siciiniliiry  zii'c:  In  addition  to  the  pnmary  or  virgin  spelter  re- 
w>\oml  from  the  treatment  of  ore,  lai^e  quantities  of  secondary 
»k>t\llt>r  are  recovered  from  old  metal  and  drosses.  The  output  of 
a^suidurv  ni'if.  including  that  recovered  in  the  form  of  brass,  was 
i\^  "JlHl  abort  tons  in  1917,  or  equal  to  17.3  per  cent  of  the  domestic 

«.  li'ul  of  primary  spelter  in  that  year. 
*V(  »»f  tl'W  neccmdary  metal  is  recovered  by  ore  smelters,  who  mix 

■■lis.  jswudwy  materials  with  low-grade  ore.     S]»elter  so  recovered  is  I 

'^^  j^,iy;...ishafelofromvirginspelter.ftndlhesftmemaybe3aidofmucli  I 

,.  >J-,^iilhHl  spelter  ^eco^■e^ed  l>y  secondary  smelters.     There  are 

■iv^^iK'i'rtw*  i'^  ^^^  Jersey,  two   in   N'ew'York,  and  one  eacb 
,.    I'i  •  ^ia;*  and  California  pniducing  secondary  spelter.     They 


,j^  wtd  Uiatug  la 
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use  large  graphite  retorts  that  hold  from  600  to  800  pounds,  instead 
of  the  small  retorts  used  hy  ore  smelters.  "  Remelted  spelter,  which 
is  recovered  by  sweating,  is  seldom  of  as  good  quality  as  virgin 
spelter.  The  largest  recoveries  of  secondary  zinc  metal  at  the  present 
time,  however,  are  in  the  form  of  remelted  brass,  a  i)art  of  which  is 
»old  in  the  form  of  ingots  with  their  chemical  composition  guaranteed. 

Zinc  drosses  and  skimmings  (which  are  derived  chiefly  from  gal- 
vanizing works)  are  an  important  article  of  commerce.  They  are 
not  all  used  for  the  production  of  spelter,  but  large  quantities  are 
consim[ied  in  the  proauction  of  zinc  oxide,  chloride,  and  other  salts, 
and  lithopone.  The  domestic  consumption  of  drosses  is  very  erratic, 
as  are  the  exports  which  go  chiefly  to  Great  Britain. 

Domestic  exports:  Prior  to  the  outbreak  of  the  war  the  United 
States  was  not  a  large  exporter  of  zinc.  Canada  was  a  fairly  large 
and  regular  consimier,  and  occasionally  large  shipments  were  made 
to  Great  Britain;  but  this  consisted  of  excess  production,  and  the 
quantities  were  very  variable.  Prior  to  July  1,  1915,  the  statistics  of 
the  Department  of  Commerce  include  sheet  zinc  with  spelter.  The 
combined  exports  averaged  approximately  5,000  tons  per  year  for 
the  five  fiscal  years  imm^iately  preceding  the  outbreak  of  the  Euro- 
pean war.  The  maximum  exportation  during  this  period  was  in  1912, 
amounting  to  9,730  tons;  the  minimum  was  in  1910,  when  only  908 
tons  were  exported.  These  exports  consisted  almost  wholly  of 
sj^elter;  only  negligible  amounts  of  sheet  were  then  exported.^ 

During  the  war  period  the  United  States  became  the  chief  source 
of  spelter  supply  for  the  aUied  nations.  The  maximmn  exportation 
of  spelter  produced  from  domestic  ore  was  183,656  short  tons,  which  was 
exported  in  the  fiscal  year  1917.  In  that  same  year  also  there  were 
exported  54,209  tons  of  spelter  produced  from  foreign  ore  (smelted  in 
l)ohd).» 

Zinc,  however,  was  also  exported  in  other  forms  and  in  much 
greater  Quantity  during  the  war  period  than  ever  before.  The  quan- 
tity of  sneet  zinc  exported  in  1917  was  more  than  three  times  the 
average  exports  of  both  spelter  and  sheet  before  the  war.  Ex})ort  of 
other  manufactures  of  zinc  also  increased  enormously;  but  the  ex- 
ports of  zinc  and  manufactures  of  zinc  showed  the  greatest  increase, 
the  value  of  the  exports  in  1917  being  eighty  times  the  value  of  the 
exports  in  1914  (fiscal  years).     (See  pp.  59  and  79.) 

Foreign  production, — ^The  zinc  convention  was  an  international 
association  of  zinc  producers  formed  early  in  1909.  It  originally 
comr.rised  the  Zinhuttenverband  m.  b.  H.  and  the  Societe  Anonyme 
<les  ilines  et  Fonderies  de  la  Vieille  Montagne.  Tlie  former  associa- 
tion embraced  IS  zinc-smelting  firms  in  Silesia,  the  Rhine  district, 
Belgiiun,  and  Austria.  The  Societe  Anonyrae  included  10  smelters, 
Diostlv  located  in  Belgium.  The  more  important  English  producers 
jollied  the  convention  late  in  1909. 

.  '  Tliis  19  clciirlv  shown  by  the  Import  Statistics  for  the  United  Kingdom,  in  which  the  imports  of  "zino 
.  in  f-dkt«"  from  the  United  States  are  listed  separately. 
.  '  Prior  to  July  1, 1915,  such  exports  had  been  recorded  as  "foreign  exports"  of  ore,  etc.  falthoiigh  actually 
^  the  form  of  metal).  As  noted  above,  however,  the  amoimt  was  comparatively  small.  There  Is  some 
Vicition  as  t«  the  accuracy  of  the  Department  or  Commerce  records  as  to  exports  of  both  zinc  and  lead 
Y'^rtng  the  war  period.  It  is  claimed  by  producers  that  the  exports  of  metal  of  domestic  origin  were  much 
''^  aix!  the  exports  of  metal  of  foreign  origin  were  much  greater  than  the  figures  in  Commerce  and  Navlga- 
Uon.  This  Has  been  admitted  by  the  Department  of  Commerce  in  the  c^e  of  lead,  and  on  this  metal  tuid 
o&  zinc  as  well  the  department  is  making  further  investigation  of  its  statistics. 

70619— 21— c-27 4 
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Tho  original  purpose  of  the  organization  was  to  fix  beforehand, 
within  certain  limits,  the  production  of  spelter  by  its  members,  aiid, 
if  the  market  gave  evidence  that  the  consumption  was  not  keeping 
pace  with  the  production,  to  curtail  the  production.  The  output 
of  the  German  group  was  limited  in  1909  to  255,700  metric  tons  and 
in  1910  to  264,200;  the  Franco-Belgian  group  was  not  to  exceed 
174,500  metric  tons  in  1909  nor  176,900  m  1910;  and  the  EngUsli 
smelters  agreed  to  keep  their  production  approximately  55,000  me- 
tric tons  annually.  If  the  average  price  of  ordinary  brands  of  spelter 
remained  below  19  pounds  sterling  per  long  ton  (4.11  cents  per  pound) 
for  six  consecutive  months,  a  pro  rata  reduction  of  the  fixed  output 
was  to  be  made. 

This  convention  was  formed  for  only  two  years,  but  at  the  end  of 
1910  it  was  extended  until  April  30,  1914.  Certain  features  had 
aroused  antagonism,  especiallj^  the  restriction  clause,  and  were  modi- 
fied in  the  reorganization.  Xjnder  the  new  agreement  there  was  to 
be  no  restriction  of  output  so  long;  as  the  outstanding  stocks  of 
spelter,  ascertained  every  quarter,  did  not  exceed  50,000  metric  tons, 
and  so  long  as  the  London  price  of  spelter  did  not  fall  below  $22  per 
long  ton  (4.8  cents  per  pound).  If  this  contingency  arose,  produc- 
tion was  to  be  restricted  pro  rata  on  the  basis  of  each  smelter's 
output  during  tho  last  (quarter.  The  outstanding  smelting  firm, 
Georg  von  Gieschc's  Heirs,  agreed  to  sell  it^  output  through  the 
agencies  of  the  convention,  and,  although  it  did  not  become  a 
member,  agreed  to  the  limitation  clause.  On  December  18,  1913, 
the  convention  was  renewed  until  1916,  with  the  provision  that  pro- 
duction be  curtailed,  a  price  not  exceeding  22  pounds  sterling  should 
rule  for  over  two  months. 

The  steadying  effect  of  this  convention  upon  the  European  spelter 
market  since  its  organization  m  1909  was  very  clearly  reflected  in  the 
prices.  In  1911  the  European  production  of  spelter  was  633,000 
metric  tons;  the  output  of  members  of  the  international  convention, 
550,000;  and  of  the  German  group  in  the  convention,  325,000.  In 
1912  the  respective  figures  were  661,000,  580,000,  and  360,000.^ 
This  convention,  therefore,  controlled  approximately  87  per  cent  of 
the  entire  European  output  and  practically  dominated  tne  market. 
Only  the  German  output,  however,  was  strictly  bound  regarding  the 
sale  of  its  product  through  certain  agencies  and  a  joint  accounting 
bureau.  Hence  only  a  little  more  than  50  per  cent  of  the  European 
production  was  absolutely  controlled  as  to  marketing.  Both  the 
British  and  Franco-Belgian  groups  could  sell  as  they  pleased,  although 
bound  to  restrict  their  output. 

The  outbreak  of  the  war,  of  course,  dissolved  this  convention.' 

Prior  to  the  war  Germany  and  Belgium  were  tho  only  countries 
that  furnished  any  important  amounts  of  s])elter  to  the  world  market. 
Nearly  all  tho  other  P^uropean  nations  i)r()duced  little,  if  any,  in  excess 
of  their  oa\ti  requirements.  The  Eur()]>ean  smelteries  were  operated 
largely  by  (jorman  metal  interests.  This  spidicate  was  the  dominant 
influence  in  the  Eurojx^an  situation,  and  tlie  extent  of  its  activities  are  * 
descrilxul  as  follows  m  tho  report  of  the  Alien  Proportj'  Custodian: 

At  the  outbreak  of  the  Eiir()])oan  war  the  zinc  industry  of  the  whole  world,  save 
only  the  United  States,  was  couipletelv  in  the  control  of  the  German  metal  t^iura^i- 
rate  —the  ^fetalli:e3ells(!ha/t,   Aron  Hirsch  &  Solm,  and  lieer,   Sondheimer  &  ^'o, 

1  EnkTinetn!  I' and  Mini'i;:  Journnl. 

»  For  del  iiled  luforii'atioii  in  rcL-anl  to  thi5  convention,  see  the  Report  of  the  Alien  Property  Ci:stodion 
in  regard  to  <t«»rniaii  control  of  the  tine  indui»try. 
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The  control  of  the  purchase  of  ores,  principally  Australian,  was  exercised  by  means 
of  joint  accounts  among  the  three  German  firms,  while  the  control  of  the  smelters  and 
the  zinc  spelter  which  they  produced  was  exercised  in  Germany  by  the  German  Zinc 
Syndicate,  and  in  the  other  European  countries  by  an  International  Zinc  Syndicate. 
But  Metallgesellschaft-— and  its  English  offshoot,  Henrj'^  R.  Merton  &  Co/  (Ltd.)— 
Aron  Hirsch  &  Sohn,  and  Beer,  Sondheimer  &  Co.,  were  in  absolute  control  of  all 
these  syndicates. 

The  report  describes  the  methods  employed  by  this  organization, 
which  first  secured  the  balance  of  power  by  gaining  control  of  the 
Australian  concentrates,  eliminating  nearly  all  competition  both  in 
the  purchase  of  raw  material  and  in  the  allocation  of  the  ore  among 
the  various  European  smelters.  The  German  metal  triumvirate  next 
sought  to  obtain  control  of  spelter.  It  established  smelteries  in 
Gi-^rmanv,  Belgium,  France,  Kussia,  Poland,  and  Austria,  and  oven 
acquired  interests  in  British  smelteries.  Finally,  by  the  establish- 
ment of  the  International  Zinc  Syndicate,  it  was  able  to  regulate  pro- 
duction throughout  Europe.  It  was,  however,  unable  to  fix  prices 
except  in  Germany,  although  natiurally  the  regulation  of  production 
had  the  same  tendency. 

Following  the  outbreak  of  the  war,  German  domination  was 
removed  and  the  control  has  become  nationalistic  in  character.  In 
France,  especially,  the  principal  companies  operating  in  France, 
Spain,  Algeria,  Tunis,  Mexico,  and  Peru  have  affiliated  with  the  Soci6t6 
Minerals  &  Metaux,  which  is  the  '^  consortium''  of  the  mineral  industry 
in  that  country.  The  largest  single  factor  in  the  Belgian  industry 
i^  the  S.  A.  de  la  Vieille  Montague,  which,  although  formerly  affiliated 
with  the  German  syndicate,  is  controlled  by  the  strongest  Belgian 
financial  interests.  Most  of  the  other  Belgian  companies  are  owned 
by  Belgian  or  French  capital,  and  all  are  closely  linked  with  the 
French  interests  at  the  present  time.  British  spelter  production 
has  not  been  important  in  the  past,  and  the  large  increases  in  smelting 
capacities  that  were  projectea  during  the  war  period  have  not  mate- 
rialized. But  with  the  organization  now  in  effect,  whereby  the  British 
Government  controls  the  output  of  Australian  concentrates  and  Brit- 
ish interests  include  a  large  fraction  of  the  zinc  ore  outputs  of  many 
other  sources  of  ore  supply  for  European  works  (exce/pt  Spain,  whicn 
is  largely  dominated  bv  French  and  Belgian  capital),  British  com- 
mercial control  13  likely  to  become  a  very  important,  if  not  the 
most  important,  factor  m  the  European  spelter  market. 

Germany's  position  in  the  zinc  markets  of  the  world  has  become 
insecure.  Australian  concentrates  have  been  diverted  from  the  Rhine- 
land  smelteries,  and  the  situation  is  complicated  further  by  the 
political  unrest  in  the  Upper  Silesian  region.  If  this  district  is  finally 
retained  by  Germany  she  will  be  able  to  supply  all  domestic  needs  and 
furnish  some  metal  for  export.  If,  on  the  otner  hand,  the  district-is 
retained  by  Poland,  German  zinc  production  will  cease  to  be  a  factor 
in  international  trade. 

IMPORTS. 

Since  about  1900  the  imports  of  zinc  have  averaged  less  than  1 
per  cent  of  the  domestic  production.  There  have  been  extraordinary 
imports,  as  in  1912,  when  10,866  short  tons  (equivalent  to  3.20  per 
cent  of  the  production)  were  imported;  but  this  exceptional  impor- 
tation was  due  to  a  generally  prosperous  state  of  the  domestic  zinc 
industry,  high  prices,  and  increasing  consumption,  combined  with  a 
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Spelter  and  old  zinc  were  dutiable  at  1^  cents  per  pound  in  the 
tariff  of  1883.  In  the  act  of  1890  the  duty  on  spelter  was  increased 
by  I  cent  and  that  on  old  zinc  was  reduced  by  the  same  amount. 
In  the  act  of  1894  the  duty  on  spelter  was  reduced  to  1  cent  and  that 
on  old  zinc  was  lowered  to  i  cent  per  pound.  In  1897  duty  on 
spelter  was  put  back  to  1 J  cents,  wnile  the  duty  on  old  zinc  was 
increased  only  J  cent  to  1  cent  per  pound.  In  1909  the  duty  on  spelter 
was  shaded  by  J  cent  per  pound  but  no  change  was  made  in  the  case 
of  old  zinc.  In  the  act  of  1913  both  these  articles  were  grouped  under 
an  ad  valorem  rate  of  15  per  cent,  which  compared  with  an  ad  valorem 
equivalent  of  about  25  per  cent  under  the  former  specific  duties. 

COMPETITIVE   OQNDmONS. 

The  world's  great  zinc  smelting  districts  have  been  (1)  Upper 
Silesia,  (2)  Rhemland  and  Westphalia,  (3)  the  valley  of  the  Meuse 
and  the  Campine  (in  Belgium  and  Holland),  and  (4)  the  Mississippi 
Valley  of  the  United  States  (especially  Kansas,  Oklahoma,  and 
Illinois).  This  centralization  is  threatened  to  some  extent  by  the 
development  of  the  eletrolytic  process  of  zinc  reduction,  but  it  can 
be  assumed  that  these  four  districts  will  continue  to  furnish  the 
bulk  of  the  world's  zinc  at  least  until  the  metalluigy  of  this  metal  is 
greatly  modified.  The  indications  are  that  the  United  States  will 
continue  to  supply  its  own  vast  needs  even  under  the  existing  tariff, 
and  possibly  have  a  small  excess  for  export  to  near-by  countries. 
The  export  trade  would  be  supplied  largely  oy  the  smelting  of  Mexican 
and  Canadian  ores  in  bond.  The  European  smelteries  may  be 
expected  to  divide  the  world  trade  among  themselves;  but  they  are 
not  likely  to  be  a  large  factor  in  the  domestic  market,  which  will  be 
kept  down  by  the  pressure  of  potenticJ  importation  for  consumption 
of  the  metal  produced  from  foreign  ore  in  Donded  works  and  hj  the 
large  domestic  capacity — both  reserve  and  smelter  output  as  stimu- 
lated by  the  war. 

Costs  of  zinc  smelting  vary  between  wide  limits  depending  on 
unit  fuel,  freight  and  labor  costs,  and  plant  efficiency,  but  there  are 
indications  that  the  costs  of  producing  zinc  in  the  United  States  are 
slightly  higher — even  when  considering  only  the  metallurgical  end 
of  the  busmess — than  in  the  large  European  centers.  The  smelters 
of  the  United  States  have  exceptional  advantages  as  regards  fuel 
supply  (the  domestic  coals  are  much  cheaper  and  are  generally 
of  better  quality  than  the  European  varieties)  and  are  not  greatly 
handicapped  in  securing  the  refractory  material  needed  in  the  retort 
process.  In  addition,  the  high  zinc  tenor  of  middle  western  ores 
cheapens  the  smelting  process  by  conserving  fuel  and  reducing  han- 
dling charges  and  refractory  costs. 

On  the  other  hand,  domestic  smelters  obtain  less  fuel  efficiency 
than  the  foreign  and  are  handicapped  by  wage  rates  from  double  to 
four  times  the  European  scale. 

There  is  a  large  excess  of  smelting  capacity  in  the  United  States, 
and  it  was  demonstrated  during  the  war  that  American  mines  can 
produce  ore  in  quantity  more  tnan  sufficient  to  keep  all  the  plants 
supplied.  However,  due  in  large  measure  to  the  length  of  railroad 
hauls  from  the  western  mines  to  eastern  consuming  centers,  the 
cost  of  American  ore  is  generally  greater  than  the  cost  of  foreign  ore. 
Most  of  the  European  smelting  works  are  located  close  to  seaboard 
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and,  although  much  of  their  ore  comes  long  distances,  water  freights 
on  both  ore  and  product  are  relatively  cheap. 

TARIFF  GONSIDBRATIONS. 

The  crux  of  the  tariff  situation  on  zinc  is  similar  to  that  in  the  case 
of  lead  except  that,  unlike  lead  smelting,  the  reduction  of  zinc  ore  in 
the  United  States  is  at  some  disadvantfl^e  when  compared  with 
smelting  in  European  countries.  This  dinerence,  however,  is  not 
^at,  and  the  chief  problem  is  the  adjustment  of  the  duty  that  shall 
be  at  least  compensatory  to  the  duty  that  may  be  levied  on  the  zinc 
content  of  imported  ore,  bearing  in  mind  that  the  recovery  in  zinc 
smelting  is  not  greatly  in  excess  of  80  per  cent  of  the  zinc  content  of 
liie  ore  as  delivered  at  the  works. 

Spelter — Production  in  United  States. 

[From  Federal  census.] 

I'Oft $18,188,000  li  1909 134,206,000 

IJM 24,791,000  11  1914 53,538,000 


[From  Mineral  Resources, 

U.  S.  Geological  Surrey.] 
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1  Induding  a  small  unknown  amount  smelted  from  foreign  ore  In  1904. 

Secondary  spelter — Production  in  United  States. 
[From  Mineral  Resources,  U.  S.  Geological  Survey.] 
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Zinc  produced  in  the  United  States,  190&-1917,  apportioned  according  to  States  in  which 

it  was  made,  in  short  tons.^ 

[From  Mineral  Resources,  U.  S.  Geological  Survey.] 
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•  From  both  foreign  and  domestic  ores. 
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Spelter — Production  in  principal  foreign  countries, 
[From  U.  S.  Geological  Survey.    In  metric  tons,  by  countries  where  smelted.] 


Australia 
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Belgium 

Canada 
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Great  Britain.. 
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Russia 

Siberia 
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Tasmania , 

United  States... 
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82,000 

1,100 

213 
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1918      I      1919 


4,769  I       5,712 
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9,245  1 
11,139  < 
127 


180,500 
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367 
54,716 
22,000 
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1,188 
44,500 


569 
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49 

607,433 


15,900 

4,098 

3,883 
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17,000 
11,1S2 


35,000 

I 

'26*666 
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Statistics  from  the  Metallgesellschaft  for  1913,  given  for  comparison. 

Secondary  spelter — Production  in  principal  foreign  countries. 

[In  short  tons.] 


Country. 


Austria-Hungary. 

Belgium 

Denmark 

France 

Germany 

Great  Britain 

Holland 

Russia 

United  States  ^.. 


Total. 


1906 


3,674 
4,473 


14,898 

11,040 

7,644 

2,800 


1907 


3,931 
3,620 


15,130 

11,316 

7,168 

2,957 

1,680 

18,841 


1908 


3,315 
4,295 


20,309 

13,273 

8,714 

2,923 

1,680 

16,970 


1909 


1910 


3,102 
3,5W 


20,467 

14,943 

8,4.54 

2,184 


2,934 

3,406 

224 

20,691 

15,133 

7,605 

2,610 

1911 


3,282 
3,288 
1,184 
24,345 
16,022 
9,296 
2,722 


33,040  I      41,223        40,513 


1912  > 


3,282 
4,138 
1,353 
25,077 
21,093 
7,963, 
3,730 


52,251 


44,529  I   64,643  ,   71,479 


85,751  I   93,826 


1913  < 


2,S22 
3.366 
1,374 
20,490 
18,405 
5,992 
2,822 


50,005 


100,652  I    118,887  ,      105,276 


1  Included  for  comparison. 

*  Calculated  by  C.  £.  Siebenthal  from  table  published  by  Rudolf  WoM,  Krueger  &  Co.,  London. 

Zinc  in  blocks  or  pigs  and  old — Imports  hy  countries. 

FISCAL  YEARS. 


Imported  from— 

1910 

1911 

1912 

Founds. 

18,542,772 

109,498 

20,365 

1,387,543 

2M,082 

123,966 

Value. 

1801,376 

5,138 

643 

30,208 

8,750 

5,825 

Founds. 

4,451,965 

20,944 

115,930 

Value. 

Pounds. 

Value. 

Gennany 

1219,710 
1,011 
4,578 

606,048 

5,914,915 

12,648 

190 

204,180 

342,078 

$33,360 

354,653 

537 

Belgium 

Canada 

Mexico 

29 

Cuba 

223,224 
122,286 

6,970 

5,857 

10.196 

All  other 

19,8ja 

Total 

20,448,226 

851,940 

4,934,349 

238,126 

7,080,059 

418,556 
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Zinc  in  blocks  or  pigs  and  old— Imparts  by  countries — Continued. 

FISCAL  YEARS-Continued. 


ImiKirted  firom~ 


uerm&ny. 

MexJto. . . 
tuba 

Bmil 

.Ui  other. 


Total. 


1013 


Pounds. 


15,832,738 

7,085,7fl3 

20,536 

11,756 

183,516 


4,007,803 


27,142,100 


Value. 


$884,262 

394,054 

477 

340 

0,306 


1914 


Pounds. 


236,349 


1,525,688 


234,093 
386,106 
748,404 
50,766 
197,714 


528,007 


2,145,089 


Value. 


$11,958 

18,250 

23,285 

1,936 

7,293 


27,751 


90,481 


1915 


Pounds. 


336,610 
22,046 

861,477 
18,854 

358,360 
29,536 

107,861 


1,724,753 


Value. 


$16,814 

1,091 

87,741 

560 

23,828 

2,072 

5,656 


88,661 


1916 


ImportM  from— 


Cirada... 
Mexico... 

i'  jba 

B'dzil.... 
.llloiher. 


Pounds. 


94,322 

70,605 

1,000,823 

250,385 


Totol I    1,760,133 


1917 


1918 


Value. 


$6,843 
6,088  : 
84,602  ! 
34,183 
27,450  : 


Pounds. 


150,568 

9,931 

343,342 

19,245 

188,887 


159,166  I        711,973 


Value. 


$13,988 
1,079 

19,865 
1,651 

10,113 


46,606 


Pounds. 


97,305 


103,683 
"i62,'6i7' 


303,505 


Value. 


$3,671 
' *4*55i 


7,067 


15,289 


CALENDAR  YEARS. 


Imported  from— 

1918 

1919 

Pounds. 

Value. 

$635 

18 
577 

Pounds. 

Value. 

r^inada  . .  . .  ^ 

7,915 

306 

20,141 

106,491 

$3,132 

Mfxlco 

Ciba 

29,'964* 

1,218 

Braril 

Another .--- 

42,190 

3,823 

2,787 

IVi 

Total.... 

70,552 

4,953 

139,182 

4,500 

* 

Zinc  or  spelter,  in  blocks  or  pigs— -Imports  for  consumption— Revenue. 


Rate  of  duty. 


Ki-ral  vear: 

19(»7 1|  cents  per  pound 

1908 do 

1909 1 do 

19101 do 

WIO* 1}  cents  per  pound 

1911 do 

1912 do 

1913 do 

1914* do 

19H» ISpcrcont 

1915 1 do 

1916 1 do ;;;;;;; 

1917 ! do ' 

W17« 15  per  cent  less  20 

percent. 
»3W 15percent 


Quantity. 


Value. 


{"altndar  year: 
19W..... 

1919 ' 

1980 


.do. 
.do. 
.do. 


Povnda. 
1,16.'".,  21 4 
2, 874,  G.')7 
4,317,r)07 
2,975,471 
14, 5N3, 579 
l.=i8,26o 
7,192,452  i 
24,353,510  ! 
20,574  ! 
1,116,919  ■ 
G9,24H  ' 
149,004  I 
lo,  77.) 
4,816  ! 

45,9C0 


22,760 

64,497 

101 


$95,069 

163,672 

199, 9H.) 

13.S,  771 

613,  IM 

8,237 

429, 9St) 

1,372,162 

1,114 

54, 4o5 

3,  SJjS 

19,725 

1,257 

230 

4,214 


2,S07 

2,2M 

17 


Duty 
collected. 


$17,478 

43,120 

64,762 

44,632 

200,524 

2,170 

98,  m* 

334,  M) 

282 

8, 16S 

578 

2,9.^8 

1S8 

28 

632 


435 

343 

3 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 

$0,082 

18.39 

.057 

26.35 

.044 

32.38 

.047 

32.16 

.042 

32.71 

.052 

26  42 

.060 

23.00 

.056 

24.40 

.054 

25.39 

.049 

15.00 

.056 

15.00 

.132 

15. 00 

.080 

15. 00 

.049 

12.00 

.092 


.127 
.035 


15.00 


15.00 
l^.  00 
15.00- 


'  ^"''*^^*°^^«^^^~^^^°^«^^ 
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Zinc  or  spelter  ^  old  and  worn  out,  fit  only  to  be  manufactured— Imports  for  consumption- 
Revenue. 


Fiscal  year: 

Ifld? 

19071 

1908 

1908 

1909 

1909 

1910 

1910 

•  1911 

1911 

1912 

1912 

1913 

1913 

1914« 

1914" 

1914  « 

1914  ■ 

1916 

1915 » 

1916 

1916 

1917 

1917 

1918 

1918 

Calendar  year: 

1918 

1918 

1919 

1919 

1920 

1920 


Rate  of  duty. 


cent  per  pound.. 

cent  per  pound 

less  20  per  cent. 

cent  per  pound.. 

cent  per  pound 

less  20  per  cent. 

cent  per  pound., 

cent  per  pound 

less  20  per  cent. 

cent  per  pound . . 

cent  per  pound 

less  20  per  cent. 

cent  per  pound . . 

cent  per  pound 

less  20  per  cent. 

cent  per  pound. . 

cent  per  pound 

less  20  per  cent. 

cent  per  pound. 

cent  per  pound 

less  20  per  cent. 

cent  per  pound. 

cent  per  pound 

less  20  per  cent. 

.5  per  cent 

.5  per  cent  less  20 

per  cent. 

.5  per  cent 

.5  per  cent  less  20 

per  cent. 

l5  per  cent 

5  per  cent  less  20 

per  cent. 

•  percent 

>  per  cent  less  20 

percent. 

» per  cent 


>  per  cent  less  20 
percent. 


.5  per  cent 

.5  per  cent  less  20 

percent. 

.5  per  cent 

5  per  cent  less  20 

percent. 

15  per  cent 

.5  per  cent  less  20 

per  cent. 


Quantity. 


Poundt. 
21,309 
327,900 

19,242 
154,687 

13,595 
93,203 

459,878 
264,082 

130,458 
222,963 

17,307 
204,280 

83,138 
183,506 

7,756 
22,371 

873,746 
175,337 

501,245 
358,369 

650,262 
1,000,587 

353,208 
338,526 

139,345 
108,583 


27,651 
20, 141 

46,245 
28,540 

25,533 
3,421 


Value. 


1688 

11,610 

996 
4,664 

380 
2,713 

9,419 
8,750 

5,096 
6,967 

716 
10,196 

2,956 
9,306 

298 
907 

27,075 
6,386 

24,949 
123,828 

58,595 
84,508 

25,653 
19,629 

6,524 
4,565 


1,479 
577 

1,031 
1,185 

961 
104 


Duty 
collected. 


1214 
2,623 

192 
1,237 

135 
746 

4,508 
2,112 

1,304 
1,783 

173 
1,634 

831 
1,468 

77 
178 

4,061 
766 

3,742 
S2,859 

8,789 
10,148 

3,847 
2,355 

978 
547 


222 
09 

155 
142 

144 
12 


Value  per 

unit  of 
quantity. 


ia082 
.035 

.082 
.030 

.028 
.029 

.020 
.033 


.031 

.041 
.050 

.086 
.061 

.038 
.041 

.031 
.036 

.050 
10.066 

.090 
.065 

.073 
.058 

.047 
.OM 


.053 
.029 

.022 
.042 

.038 
.03 


Actual  and 
oomputed 
advcuorem 


cent. 
31.06 

22.59 

19.32 
^6.53 

35.73 

27.51 

4S,<?2 
24.15 

25.60 
25.60 

24.17 
16.03 

28.13 
15.78 

26.03 
19.73 

15.00 
12.00 

15.00 
12.00 

15.00 
12.00 

15.00 
12.00 

15.00 
12.00 


15.00 
12.00 

15.00 
12.00 

15.00 
12.00 


1  All  items  marked  "less  20  per  cent"  are  reciprocity  with  Cuba. 
«  Under  act  of  1909. 
>  Under  act  of  1913. 
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Zinc  in  pigSf  harSf  plates^  and  sheeU — Domestic  exports, 

FISCAL  YEARS. 


Exported  to— 

1910 

1911 

1912 

Pounds. 

Value. 

Founds. 

Value. 

Pounds. 

Value. 

UTiited  Kingdom 

60,245 

1,542,584 

3,995 

$3,753 

96,547 

400 

8,584,566 

3,659,746 

20 

68,244 

2,043 

123,358 

31,681 

424,740 

$445,827 

207,472 

3 

6.794 

115 

8,977 

3,172 

29,851 

11,837,143 

6,362,950 

869,407 

$735,673 

390,067 

60,308 

Cftiwda....  " 

Japan 

o  ermany 

Meiico. 

59,172 

38,133 

112,160 

4,603 
3,657 
8,504 

142,603 

24.128 

223,334 

9,916 
2,421 

rcl-a. 

AiJ  other 

16,790 

Total 

1,816.289 

117,554 

12,894,298 

702,211 

19,450,565 

1,215,075 

Exported  to— 

1913 

1914                                   1915 1 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

T7nit«l  KiTigdom 

11.008.276  t      8642.  iiSS 

89,616 

2,222,711 

927,129 

194,368 

448,158 

26,968 

50,570 

$5,700 

143.752.661 

$10,267,284 

1,265,774 

131, 470 

Canada^...." 

2,123,859 

378,093 

224,033 

851,380 

73,412 

29,441 

155, 194 

22,442 

15,682 

66,506 

5,671 

3,056 

137,205     is!  919-' 842 

J^pan 

47,728 

11,816 

33,975 

2,696 

5,346 

1,285,460 

ilcnnany 

Nethalands 

Mf  \ico 

1,400,739  '          140.042 

C  uba 

37,365 

48,623,999 

21,645,998 

8,737,384 

15,276,531 

3,748 
4,025,449 

Franoc 

Ru^oia 

2  130  002 

iiajv....!!!!I'!!!I!!!!!!!!!!!;i*!''!!l!!!!!:!!'"  !*!!!!! 

806.309 

Another 

131,539 

13,095 

36,260 

3,398 

1,287,328 

Total 

14.820.033 

924,234 

3,995,780 

247,864 

266,679,979 

20,007,306 

^  Separated  after  1915  as  to  whether  made  from  domestic  or  from  foreign  ore. 

Zinc:  Spelter  oast  in  pigs,  plates j  slahs^  etc.  {produced  from  domestic  orey — Domestic 

exports. 

FISCAL  YEARS. 


Exported  to- 

1916 

1917 

1918 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

United  Kinffdom 

79,338,349 
52,570,072 
21, 148, 138 
15,271,629 
16,630,082 
2,382,858 

(•) 
1,454,290 

$12,995,274 
8,688,133 
4,225,114 
2,696,048 
2,818,552 
414,108 

(') 
284,764 

146,403,449 

129,422,864 

27,866,378 

29,749,172 

20,056,914 

8,681,647 

(») 
5,131,063 

$20,617,357 
16,806,829 
4,159,955 
4,330,980 
2,460,560 
1,364,164 

(^ 
701,949 

94,000,506 

48,187,812 

13,838,017 

100,553 

12,230,353 

195,880 

1,512,416 

2,459,957 

$9,086,127 
4.863  176 

FriDce 

Itijy ^ 

1,446,814 
14,599 

1,026,974 
18  029 

Rrijsia 

Can  ada 

Nwway 

Mexico 

163,649 
258,647 

All  other 

Total 

188,795,418 

33,121,993 

367,311,387 

50,441,794 

172,625,494 

16,878,016 

1  There  is  some  question  as  to  the  accuracv  of  these  figures  (which  are  derived  from  Commerce  and 
Xai^gation).  as  it  is  claimed  that  considerable  metal  exported  was  actually  produced  from  foreign  ore. 
Tbe  matter  u  b^ng  investigated. 

>  Included  in  <<]Ql  othw 7' 


60 


TARIFF  INFORMATION  SURVEYS. 


Zinc'  Cast  in  pigs,  slabs,  etc,  {produced  from  doirustic  ore) — Domestic  exports 

CALENDAR  YEARS. 


Exported  to — 


United  Kliiftdom. 

France 

Italy 

Canada 

Norway 

Mexico 

Japan 

AH  other 


1918 


Pounds. 


51,722,415 

48,123,765 

11.761,772 

10,6«1,158 

403,261 

916,380 

7,567,719 

1,580,029 


Total 132,736,529 


Value. 


$4,542,834 

4,655,417 

1.261,169 

938,257 

36,000 

100,020 

787,143 

148,782 


12,469,622 


1919 


Pounds. 


101,505,164 

52,910,422 

18,731,546 

4,478,013 

598,475 

228,702 

33,403,712 

9,545,919 


219,491,983 


Value. 


S7.7R4,0Of» 

1,4.>5.  757 

315,  >X> 

55, 950 

2l,rJ4L> 

2,51S.41U 

736, 5' yj 


17,52-1,153 


Zinc:  Ore  and  calamine,  zinc  contents^ — Exports  of  foreign  merchandise  (fiscal  pears). 


Exported  to— 


1910 


Pounds. 


Value. 


United  Kingdom ' 

Canada I    3,130,675 

Mexico I 

Argentina I 

Japan I 


142,791 


Total I    3,130,676  I      42,791 


1911 


Pounds. 


7,391,937 

9,464,180 

250,000 


17,106,117 


Value. 


1912 


Pounds. 


$166,136  I  10,631,792 
199,934  !  12,030,682 

6,725  I 

I         36,000 

I    1,534,400 


371,795 


24,232,874 


Value. 


$243,652 
257,178 


R5a 

96,116 


637,796 


Exported  to- 


United  Kingdom . 

Canada 

Japan 


Total. 


1913 


Pounds. 


6,720,682 

3,401,069 

685,861 


10,707,612 


Value. 


1014 


Pounds.       Value. 


$132,448 
66,861 
14,416 


1,036,800 
14S»S29 


$22,078 
3,804 


213,725 


1,184,629  I        25^972 


1  Shown  as  domestic  exports  of  zinc  (metal)  produced  from  foreign  ore  after  1915. 

Zinc:  Spelter  cast  in  pigs^  plates,  slabs,  etc,  {produced  from  foreign  oreY — Domestic 

exports. 

FISCAL  YEARS.  x 


Exported  to— 


1916 


Pounds.    I     Value. 

I 


1917 


Pounds.   I 


Value. 


France '  31,689,327     $3,06'^,57S  '  34,690,945  ,  $2,559,745 

United  Kingdom ,'  16, 2:)1 .  014  l    2, 167, 749  I  47, 465, 913  I    4, 473, 394 

"      ■        7-10,64#  I  15,115,743  i    1,772,6;» 
188,172       5,365,200  '        542,239 

7,9S0  ,' 

160  ; 

(«) 


Italy 4,.S10,7S1  I 

Canada 1, 6si ,  446 

Mexico 104,119  j 

Chile I  6*5  ' 

Spain 


Another 5,779.912 


365, 766 


1918 


Pounds. 

Value. 

40,924,760 

»,  903, 407 

31,675.847 

3, 137, 136 

10,156,7S1 

997,492 

4,318,708 

379,554 

54,000 

4,MJ0 

67,210 

6.720 

2,  .500. 94S 

236.091 

1,347,269 

123,374 

Total 54,537,322  I    6,173.2S5   10S,417,713 


9,713,7cS0  i  91,045,521 


8,788,634 


^  Shown  as  foreign  exports  prior  to  1916. 


s  Included  in  "All  other." 
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Zinc:  Cast  in  pigs,  alabSf  etc.  {prodtuied  from  foreign  ore) — Domestic  exports, 

CALENDAR  YEARS. 


Exp<Mtedto— 


France 

Tnited  Kngdom. 

:taly 

Cirxada 

HexicQ 

fnile 

vjaIu 

AU  other 


Total. 


1918 


Pounds. 


Value. 


20,746,549     SI,  842, 523 
13,816,106  !    1,225,786 


3,073,764 
2,104,166 
54,502 


302,616 
166,494 
4,905 


82,794 
168,000 


4,237 
8,047 


40,045,871  •    3,554,608 


1919 


Founds, 


8,720,742 

11,021,880 

1,132,945 

155,349 

400 

17,510 


3,280,439 


24,338,265 


Value. 


$691,896 

858,841 

126,520 

9,740 

52 

1,182 


241,256 


1,929,487 


Zinc  or  spelter — Prices  (average)  y  in  cents  per  pound. 
[From  Engineering  and  Mining  Journal.] 


Year. 


I'.<i2. 


New 

St. 

York. 

LouLs. 

4.39 
4.07 

4.84 
5.40 

5.19 

5.10 

4.93 

5.88 

5.73 

6.20 

6.05 

5.96 

5.81 

4.73 

4.58 

5.50 

5.35 

London.^ 


4.40 
3.70 
4.03 
4.56 
4.91 
6.51 
5.88 
5.18 
4.38 
4.S2 


I 


Year. 


1910. 

1911. 
I  1912. 
!  1913. 
f  1914. 
,  1915. 

1916. 

1917. 
-  1918. 

1919. 


London  .> 


5.01 

5.49 

6.74 

4.94 

>4.90 

14.71 

15.68 

11.39 

11.77 

9.32 


^  London  prices  from  1900  to  1909  taken  from  Tariff  Hearings,  House  of  Representatives,  1913.   Since  1909, 
^-  M.  J.  quotations  (assuming  exchange  at  $4,867). 
'  ATerage  i<x  9  months;  no  quotations  during  August,  September,  and  October. 


Zinc — Rates  of  duty. 


1SS3 

i^*j 

1^90 
1*<4 

IV44 


Tariff  classification  or  description. 


Zinc,  spelter,  or  tutenegue,  in  blocks  or  pigs,  and  old  worn -out 
zinc,  fit  only  to  be  remanufactured. 

Zinc,  spelter,  or  tutenegue,  in  sheets 

Zluc,  in  blocks  or  pigs 

Zinc,  old  and  woni-out,  fit  only  to  be  renianufactiued 

Zinc,  In  blocks  or  pigs '. 

Zinc,  old  and  worn-out,  fit  only  to  be  remanufactured 

Zinc  in  blocks  or  pigs 

*  •    *    old  and  worn-out.  fit  only  to  be  remanufaturod 

Zinc,  in  blocks  or  pigs,  and  zinc  dust 

♦  *    ♦    old  and  worn-out,  fit  only  to  be  remanufactured . . . 
Zinc  in  blocks,, pigs,  or  sheets,  and  zinc  dust;  and  old  and  worn- 
out  zinc  fit  only  to  be  renianufacture<l. 


Rates  of  duty,  specific 
and  ad  valorem. 


1^  cents  per  pound. 

2)  cents  per  pound. 
1|  cents  per  pound. 
IJ  cents  per  poimd. 
1  cent  per  pound. 

I  cent  per  poiuid. 
U  cents  per  pound. 
I'cent  per  pound. 

I I  cents  por  pound. 
1  cent  per  poimd. 

15  per  cent  ad  valorem. 


Court  and  Treasury  Decisions. 


Zinc  dross  and  zinc  skimmings  are  dutiable  as  metal  unwrought 
under  paragraph  154,  rather  than  as  old  zinc  fit  only  for  remanu- 
Ucture  imder  this  paragraph.  (T.  D.  34070  of  1914.)  Zinc  dross 
or  hard  spelter  derived  abroad  from  soft  American  spelter  was  held 
free  of  duty  as  American  goods  returned  under  paragraph  404.  (8  Ct. 
Cust.  Appls.,  399,  of  1918.) 
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ZING  DUST. 

[Par.  163,  act  of  1913;  rate  of  daty,  15  per  cent.] 

SUMMABY. 
DESCRIPTION. 

Zinc  dust  consists  of  metallic  zinc  in  the  form  of  a  very  fine,  almost 
impalpable  powder.  On  account  of  its  extreme  fineness  and  con- 
secjuent  ease  of  oxidation  it  invariably  contains  more  or  less  zinc 
oxide.  This  coats  the  surfaces  of  the  individual  grains  so  tiiat  they 
can  not  be  made  to  coalesce  and  melt  together  when  heated.  The 
original,  and  still  the  most  important,  tvpe  of  zinc  dust  is  ordinarj"- 
furnace  "blue  powder/'  a  by-product  of  the  retort  smelting  of  zinc 
ores.  Comparatively  recently,  as  the  use  of  the  product  extended, 
a  demand  developed  for  material  having  a  higher  content  of  metaUic 
(i.  e.,  xmcombined)  zinc.  Whereas  furnace  blue  powder  rarely  con- 
tains as  much  as  90  per  cent  metallic  zinc,  and  frequently  as  little  as 
80  per  cent,  "standard"  fumed  dust  contains  from  92  to  94  per  cent, 
while  "atomized''  zinc  will  average  98-99  per  cent.  Both  these 
products  are  made  from  spelter. 

USES. 

The  most  important  use  for  zinc  dust  in  the  United  States  is  for 
sherardizing,  a  process  of  coating  other  metals  with  zinc.  Large 
quantities  of  zinc  dust  are  used 'in  the  dye  industries  and  in  the 
OTanide  process  for  the  extraction  of  gold  and  silver  from  their  ores* 
2iinc  dust  has  a  variety  of  minor  uses  in  consequence  of  its  extraor- 
dinary chen[iical  activity  as  a  reducing  agent. 

DOMESTIC   PRODUCTION. 

The  first  domestic  production  of  zinc  dust  was  marketed  in  1010, 
and  amoimted  to  only  69  tons  of  2,000  pounds.  The  output  increased 
steadily  up  to  the  outbreak  of  the  European  war  and  then  jumped  to 
over  1,000  short  tons  in  1914.  The  growth  of  the  industry  since  then 
has  been  very  rapid. 

Since  ordinary  blue  powder  is  an  inevitable  by-product  of  retort 
smelting,  its  production  for  market  requires  no  further  equipment  at 
zinc  smelting  plants  beyond  facilities  for  packing,  storage,  etc. 
The  manufacture  of  the  higher-grade  products,  which  are  made 
from  spelter,  requires  special  equii)ment,  but  it  is  not  expensive  or 
comj)licated.  The  chiei  requisites  in  making  these  grades  are  extreme 
care  and  experience,  it  bemg  difHcult  to  secure  a  sufficiently  finely 
divided  material.  These  special  zinc  dusts  are  distinctively  American 
and  are  not  manufactured  in  other  countries,  at*  least  in  appreciable 
amounts. 

There  are  about  12  companies  that  make  zinc  dust.     It  is  not 

E reduced  as  a  major  product  by  any  establishment,  but  is  always  a 
y-product,  or  at  least  a  minor  product.  Most  of  the  manufacturers 
make  onlv  blue  powder.  The  New  Jersey  Zinc  Co.  makes  a  fumed 
product  from  spelter.  There  are  only  four  i)roducers  of  atomized 
zinc:  Metals  Disintegrating  Co.,  New  York  City;  American  Me(al 
Co.  (Ltd.)  (Langoloth,  Pa.,  ])lant);  Bartlesville  Zinc  Co.,  Bartlesvillc, 
Okla.;  Grasselli  Chemical  Co.,  Clarksburg,  W.  Va. 

With  the  exce])tion  of  one  ])lant  in  Colorado  the  whole  domestic 
output  of  zinc  dust  comes  from  the  Eastern  or  Middle  Western  States. 
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FOBEION  PBODUOTION. 

Most  of  the  European  zinc  smelters  sell  zinc  dust  as  a  by-product. 
The  great  spelter-producing  regions  of  Germany  and  Belgium  were 
the  cnief  producers  before  the  war,  and  smaller  amoimts  were  pro- 
duced in  France,  England,  and  other  zinc-smelting  countries,  uer- 
many  was  the  dominant  exporter  to  the  world  market  as  well  as  to 
the  United  States. 

IMPOSTS. 

Up  to  the  time  that  zinc  dust  was  made  dutiable  (tariflF  act  of  1909) 
all  tne  domestic  supply  was  imported,  chiefly  from  Germany.  Spelter 
at  that  time  was  protected  by  a  duty  of  IJ  cents  a  pound,  whereas 
zinc  dust  was  free;  it  was  tnerefore  more  profitable  for  domestic 
smelters  to  charge  their  blue  powder  back  to  the  retorts  and  sell  it 
as  spelter  than  to  attempt  to  compete  with  the  foreign  product. 
Even  in  1913,  85  per  cent  of  the  domestic  supply  was  imported. 

The  shipment  of  zinc  dust  from  Germany  was,  of  course,  much 
restricted  after  the  outbreak  of  the  world  war.  The  imports  fell  off 
very  rapidly  in  amount  and  now  come  largely  from  Japan,  which  has 
been  better  able  to  supply  the  market  in  the  far  western  States  than 
have  the  domestic  producers,  all  of  whom  are  located  east  of  the 
Rwky  Moxmtains. 

Zinc  dust  is  imported  only  in  the  form  of  blue  powder. 

BEVENUE. 

The  largest  revenue  ($77,200)  obtained  from  duties  collected  on 
zinc  dust  was  in  1913  under  the  flat  rate  fixed  by  the  act  of  1909. 
Imports  decreased  in  amount  as  well  as  in  value  during  the  nine 
months  of  operation  of  the  new  tariflF  (1913)  previous  to  the  up- 
set of  normal  conditions  .in  August,  1914.  This  tariff  gave  only  a 
httle  more  than  one-half  the  protection  given  under  the  1909  act,  but 
the  domestic  production  had  become  fairly  estabhshed  and  as  lon^ 
as  zinc  dust  was  on  the  same  terms  as  spelter  it  could  be  manufactured 
advantageously  in  this  country. 

PBICES. 

The  price  of  blue  powder  before  the  war  was  dependent  on  the 
price  01  spdter,  generally  ranging  1  or  2  cents  a  pound  higher.  An 
approximately  average  price  was  6  cents  a  pouna.  The  spectacular 
rise  in  the  spelter  market  in  1915  was  followed  by  still  greater  in- 
creases in  the  price  of  zinc  dust.  This  reached  40  cents  about  the 
time  that  spelter  sold  at  its  peak  price  of  26.5  cents.  The  price  of 
spelter  came  down  after  June,  1915;  but  zinc  dust  was  quoted  at 
35  to  40  cents  for  12  months  more.  It  later  began  to  drop  gradually 
and  has  been  quoted  at  from  14  to  20  cents  in  1918. 

TARIFF  HISTORY. 

Prior  to  the  tariff  act  of  1909  zinc  dust  was  admitted  free  of  duty, 
A  specific  duty  of  If  cents  a  pound  was  levied  by  the  provisions  of 
that  act,  thus  putting  it  on  the  same  basis  as  spelter,  the  rate  on  which 
had  just  been  reduced  from  IJ  cents  a  pounci.  An  ad  valorem  rate 
of  15  per  cent  was  fixed  for  both  spelter  and  zinc  dust  by  the  tariff 
act  of  1913,  para^aph  163.  At  the  then  existing  prices  this  was  a 
reduction  amountmg  to  nearly  one-half  the  former  duty  in  the  case 
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of  zinc  dust — not  quite  so  much  as  in  the  case  of  spelter,  becaus^ 
the  latter  was  selling  at  a  lower  price.  Subseijuent  advances  in  pricoj 
have  resulted  in  considerably  greater  protection,  however,  under  th^ 
ad  valorem  rate  than  woul(f  have  been  given  by  the  flat  rate  of  ilu 
1909  act. 

FOREIGN   PUTIES.* 

Zinc  dust  receives  the  same  treatment  as  spelter  in  practically  al 
countries.  It  is  thus  admitted  free  of  dutv  into  Great  Britain,  France 
Denmark,  Norway,  Sweden,  Italy,  Spain,  Germany,  and  Mexico 
Zinc  dust  and  spelter  are  dutiable  in  Canada  at  1\  per  cent  (Britisl 
preferential  tariff,  5  per  cent).  Austria,  Russia,  ana  Japan  were  th 
only  other  important  countries  that  levied  a  duty  on  these  product> 
Japan's  tariff  amounts  to  only  $0.26  per  100  pounds. 

TARIFF   QUESTIONS. 

Since  zinc  dust  replaces  spelter  in  many  of  its  uses,  its  tariff  statu 
is  the  same  as  that  of  zinc  metal  in  that  form.     A  discussion  of  these 
problems  is  given  in  detail  in  the  Survey  on  zinc  metal. 

Zivjc  dust — Summary  table. 


Domestic 

pro- 
duction.i 

Fiscal  year- 
mo./ 

Pound*. 

138,000 

508,000 

98-i,000 

^6,000 

2,00S,(X)0 

3,510,000 

5,218,000 

11,S2«,000 

13,990,000 

13,990,000 
13,196,000 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

Calendar  year— 

1918 

1919 

1920 

Imports 

for  con> 

stimption. 


Pound*. 

a  1,204,271 

4,269,120 

3,705,742 

5,615,766 

4,789,071 

2,278,533 

1,365,705 

522,587 

263,428 

81.155 

103,«62 

33,364 


Ratio  of '     Valae 
imports      (imports 
to  pro-   I     for  con- 
duction,  sumption). 


Per  cent. 

872.66 

840.38 

376.60 

663.80 

238.50 

04.92 

26.17 

4.42 

1.88 

.22 

.78 


154,764.00 
204,83»>.00 
202,740.00 
317,492.00 
223.797.00 
132,822.00 
255.1P2.00 
83,016.00 
25,109.00 


3,552.00 
5,753.00 
6,207.00 


Value 

Amount  of 

per  unit 

duty. 

of 

quantity. 

1 
116,558.71 

10.045 

58,7iX).36 

.048 

50,953.98 

.055 

77,216.80 

.057 

41,399.11 

.047 

19,923.80 

.058 

38.278.80 

.187 

12,1.^2.40 

.159 

3,71227 

.095 

532.80 

.114 

862.95 

.QSH^ 

931.05 

.186 

Eouiva- 

lent  ad 

valorem 

rate. 


1  Calendar  years. 


2  Aug.  6, 1909,  to  June  30, 1910,  only. 


General  Information, 
description,  properties,  and  grades. 

Zinc  dust  may  be  divided  into  tliree  classes,  according  to  the 
method  of  production.  These  classes  are  blue  powder,  fumed  zinc 
dust,  and  atomized  zinc  dust.  The  most  important  of  these  is  the 
ordinary  blue  powder  which  is  formed  in  the  distillation  smelting 
process  of  zinc  ore  for  the  production  of  spelter.  In  this  operation 
zinc  dust  is  formed  when  the  zinc  vapor  is  cooled  too  rapidly  in  the 
condensers  or  is  diluted  with  too  large  a  volume  of  o^as.  The  forma- 
tion of  a  certain  amount  of  this  material  is  inevitable,  and  from  3  to 
10  per  cent  of  the  reduced  zinc  is  recovered  in  ordinary  retort  smelting 
in  the  form  of  blue  powder. 

Blue  powder  consists  of  metallic  zinc  in  the  form  of  an  impalpable 
powder  containing  about  10  per  cent  of  zinc  oxide,  which  is  oelieved 
to  be  present  as  a  film  surrounding  the  metallic  particles.  Because 
of  this  film,  blue  powder,  can  not  be  melted  into  bars  except  under 
great  pressure.     Before  a  use  developed  for  the  product,  it  was  in- 

1  Kelly's  Custom  Tariffs  of  the  World,  1918. 
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variably  vaporized  in  a  reducing  atmosphere  and  condensed  again 
for  the  making  of  spelter  in  the  same  manner  as  when  making 
-pelter  from  ore. 

The  two  qualities  demanded  by  consumers  of  zinc  dust  are  fineness 
and  high  metallic  zinc  content.  Ordinary  furnace  blue  powder 
frequently  contains  only  80  to  90  per  cent  of  its  zinc  in  the  metalHc 
^tale,  and  unless  great  care  is  taken  in  its  collection  and  packing 
•his  amount  may  be  greatly  reduced.  The  expanded  use  of  zmc  dust 
♦^reated  a  market  for  material  of  better  grade  and  especially  prepared 
to  meet  the  requirements  of  consumers.  A  certain  amount  of 
specially  manufactured  zinc  dust  is  now  being  manufactured  to  meet 
iliis  demand  in  the  United  States. 

Fumed  zinc  dust  is  made  from  spelter  instead  of  being  a  bv- 
product  of  the  ordinary  smelting  operation.  The  method  is  essentially 
to  vaporize  the  zinc  in  a  closed  vessel  and  sublime  the  vapor  in  a 
condensing  svstem.  Atomized  zinc  is  also  made  from  spelter,  but 
the  process  of  manufacture  is  similar  to  the  operation  of  any  atomizer. 
The  spelter  is  melted  and  poured  out  in  a  thin  stream  at  a  tempera- 
ture only  slightly  above  the  melting  point.  A  cold  air  blast  atomizes 
the  molten  metal,  just  as  heavy  oil  is  atomized  in  an  oil  burner. 

Both  of  these  special  products  contain  more  zinc  in  the  metallic 
state  than  does  furnace  powder.  The  standard  (fumed)  brand  of 
the  New  Jersejr  Zinc  Co.  averages  between  92  and  94  per  cent  while 
atomized  dust  is  very  superficially  oxidized  and  contains  from  97  to 
'^^  per  cent  of  metallic  zinc.  Difficulty  was  at  first  experienced  in 
securing  the  requisite  fineness  in  these  special  products,  but  this  is 
LOW  understood  to  have  been  overcome  and  over  90  per  (^ent  of  the 
material  will  pass  a  350-mesh  screen. 

All  grades  of  zinc  dust  are  commonly  shipped  in  air-tight  kegs 
weighing  about  550  pounds,  or  in  100-pound  tins  inclosed  in  wooden 
boxes. 

Zinc  dust  differs  from  metallic  zinc  in  that  it  is  much  more  active 
chemically.  Its  unusual  activity  is  attributable  not  only  to  its 
extreme  imeness  of  division,  but  also  to  a  condition  of  physical  stress 
ri-sulting  from  the  rapidity  with  which  it  was  solidified.  This  condi- 
tion is  analagous  to  that  of  glass  in  the  familiar  ^*  Prince  Rupert's 
drops/*  which  fly  to  pieces  the  moment  the  outside  skin  is  fractured. 
Zinc  dust  is  so  easily  and  rapidly  oxidized  that  it  is  subject  to  spon- 
tanoous  combustion  or  even  explosion.  A  ruling  of  the  Interstate 
Commerce  Commission  lists  both  ''zinc  dust  and  zinc  flue  dust"  as| 
inllammable  solids  and  requires  that  they  bear  a  yellow  shipping 
label.  Paragraph  1834  of  tne  ruling  provicies  that:  ''Packages  must 
be  tight  and  strong,  and  the  interior  packages  must  be  so  cushioned 
and  secured  that  no  rupture  of  either  package  can  result  from  the 
ordinary  shocks  incident  to  transportation." 

USES. 

Zinc  dust  is  used  for  organic  reductions,  in  various  branches  of 
dyeing  and  dye  making,  for  sherardizing,  for  precipitation  of  gold 
and  silver  from  cyanide  solution,  in  certain  noncorrosive  marine 
paints,  for  the  precipitation  of  lead  and  cadmium  from  zinc  liquors 
lithopone  and  electrolytic  zinc  production),  and  in  the  bleaching  of 
'oxtile  fabrics,  oils,  straw  goods,  etc.  It  is  also  a  frequent  ingredient 
of  fireworks. 
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The  chief  use  is  in  sherardizing.  This  is  a  process  for  producing  a 
hieh-grade  zinc  coating  on  other  metals.  It  has  largely  replaced 
galvanizing  in  the  coating  of  tubular  articles,  notably  electrical  con- 
duits. The  process  was  first  used  by  the  United  States  Sherardizin 
Co.,  the  holaers  of  the  original  patents,  and  has  later  been  adopts 
by  some  of  the  largest  manufacturers  in  the  United  States,  including 
tfie  General  Electric  Co.,  Westinghouse  Electric  and  Manufacturing 
Co.,  Crane  Co.,  and  others.  In  ordinary  galvanizing,  the  articles 
must  be  dipped  in  molten  zinc.  Sharp  comers  are  likely  to  be 
knocked  off.  In  the  sherardizing  process,  the  articles  are  heated  in  a 
closed  vessel  with  zinc  dust.  Zinc  vapor  is  given  off  below  the  melting 
point  of  zinc  and  combines  with  the  surface  (e.  g.,  iron)  of  the  article 
to  be  coated  and  a  firmly  adherent,  very  uniform  coating  results. 
The  luster  is  not  quite  so  bright  as  that  of  galvanized  products,  but 
is  pleasing. 

The  earliest  application  of  zinc  dust  was  as  a  substitute  for  zinc 
shavings  in  the  precipitation  of  precious  metal  recovered  by  the 
cyanide  process.  Blue  powder  was  first  used  exclusively  for  this 
purpose,  and  even  when  pure  zinc  dust  could  be  obtained  it  was  not 
generally  employed,  as  a  small  lead  content  was  considered  essential, 
some  lead  being  added  occasionally  (as  acetate,  etc.)  ostensibly  to 
obtain  better  precipit^ation.  The  result  was  a  less  pure  bullion  that 
required  consideraole  fluxing  in  the  refining  process.  Satisfactory 
precipitations  are  now  obtained  using  the  finest  possible  dust  con- 
taining 98  per  cent  or  more  metallic  zinc.  The  dust  consumption  is 
reduced  30  to  40  per  cent  as  compared  with  ordinary  blue  powder, 
and  the  high-grade  precipitate  requires  much  less  acid  and  tne  time 
and  difficulty  of  melting  lias  been  largely  reduced. 

A  very  important  and  rapidly  extending  use  for  zinc  dust  is  the 
aniline  dye  industry,  which  consumes  large  amounts  of  this  material 
at  the  present  time.  Zinc  dust  has  largely  replaced  copperas  for 
organic  reductions  and  has  made  possible  the  recluction  of  many  new 
color  compounds.  Its  function  is  not  only  as  a  direct  reducing  agent, 
due  to  its  rapid  evolution  of  hydrogen  in  either  acid  or  alkafi  liquor 
and  to  the  fact  that  it  has  great  absorbing  power  for  hydrogen. 

PRODUCTION. 

In  American  zinc  smelting  practice  the  zinc  dust  or  blue  powder 
has  been  generally  charged  back  to  the  retorts  and  made  into  spelter. 
Until  the  tariff  act  of  1909  established  an  import  duty  on  zinc  dust 
(If  cents  per  pound),  it  was  imported  free  of  duty.  Spelter  at  that 
time  was  protected  by  a  tariff  of  IJ  cents  per  pound.  The  smelters, 
therefore,  preferred  to  sell  only  spelter,  and  the  small  amount  of 
zinc  dust  used  in  this  country  was  imported  from  Belgium  and 
Germany. 

The  Cnited  States  Zinc  Co.,  of  Pueblo,  Colo.,  was  the  first  domestic 
smelter  to  prepare  its  blue  powder  for  the  market.  This  company 
started  production  in  1910,  tlie  Grasseili  Chemical  Co.  followed  later, 
and  one  by  one  other  companies  began  saving  this  product,  until,  in 
1915,  there  were  seven  smeltinji:  companies  reported  production. 
The  chief  increase  of  production  came  in  1914-15,  because  of  the 
inability  of  Germany  and  Bel^xiuni  to  ship  to  the  United  State?. 
The  tariff  again  wtus  a  factor  in  the  production  of  this  commodity. 
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The  act  of  1913  placed  zinc  dust  and  spelter  on  the  same  ad  valorem 
basis  of  15  per  cent.  This  actually  placed  a  higher  duty  on  zinc 
dust  than  on  spelter  because  of  the  slightly  higher  price  oi  the  dust 
and  served  as  an  added  inducement  to  the  smelter  to  dispose  of  his 
blue  powder  as  such. 

IMPORTS. 

Previous  to  1910  all  the  domestic  supply  of  zinc  dust  was  imported. 
The  statistics  of  the  Department  of  Commerce  included  zinc-dust 
statistics  with  those  of  other  classes  of  zinc  products  prior  to  1913. 
The  amount  of  these  imports  had  been  increasing  quite  rapidly  and 
in  1913  amounted  to  over  4,650,000  pounds.  The  chief  source  was 
Germany  up  to  the  outbreak  of  the  European  war.  Belgium,  which 
in  earlier  years  had  furnished  a  consideraole  amount  of  our  zinc-dust 
>upply,  was  furnishing  a  steadily  decreasing  percentage,  while 
Australia  and  Tasmania  were  becoming  rapidly  more  important. 
Imports  from  Germany  continued  on  a  much  reduced  scale  until  1916. 
bat  in  that  year  the  first  imports  came  from  Japan  and  amounted 
to  over  1,000,000  pounds.  The  next  largest  importation  was  from 
France  and  a  small  amount  was  imported  from  Canada.  The  total 
amount  imported  has  decreased,  due  to  the  increase  of  domestic 
production.  The  importation  from  Japan  was  largely  explained  by 
the  fact  that  the  Japanese  product  was  better  able  to  reach  the  far 
western  market  than  tiie  domestic  dust  made  in  the  Middle  West  or  in 
the  Eastern  States.  This  condition  was  largely  accoimted  for  by  the 
congestion  of  transcontinental  freight  and  had  been  partially  relieved  in 
1918.  In  1914,  the  imports  amounted  to  nearly  5,000,000  pounds, 
valued  at  $223,000;  in  1917  they  had  dropped  to  only  a  little  over 
1.000,000  pounds,  valued  at  $143,700.  Tne  change  in  countries  of 
ripply  is  ^^  l®ss  important.  More  than  73  per  cent  of  the  1914 
imports  came  from  Germany;  in  1917  Japan  supplied  86  per  cent  of 
imports  for  that  year,  but  the  total  amount  was  less  than  one-fourth 
21.3  per  cent)  that  of  the  last  year  before  the  war.  The  imports 
< luring  1920  were  valued  at  $6,207. 

MARKETS. 

The  early  market  for  zinc  dust  was  mainly  western,  it  being  used  for 
cyanide  precipitation  in  South  Dakota,  Nevada,  and  elsewhere. 
More  recently  the  market  has  shifted  to  the  East,  where  it  is  used 
in  sherardizing  and,  more  recently,  in  the  dye  industries  developed 
since  the  war. 

PRICES. 

The  price  of  zinc  dust  in  the  first  seven  months  of  1909  ranged  from 
5  to  5|  cents  a  p)ound;  spelter  at  the  same  time  ranged  within  the 
same  limits.  Spelter  was  then  dutiable  at  1^  cents  a  poimd,  while 
zinc  dust  was  imported  free.  Following  the  passage  of  the  tariff  act 
of  1909,  which  went  into  operation  early  in  August,  the  price  of  dust 
advanced  to  6@6.5  cents  a  pound — a  little  less  than  the  full  amount 
of  the  duty  (1|  cents).  The  yearly  average  was  5.7  cents.  The  price 
increased  gradually  to  7.75  cents  in  September,  1911,  with  only  small 
fluctuations  in  the  latter  part  of  the  period.  The  price  in  Germany 
in  the  same  period  was  5.7(V/5.8  cents  a  pound,  the  differential 
being  less  than  the  amount  of  the  duty  as  a  consequence  of  the  growing 
domestic  output. 


6S  TARIFF  INFORMATION  SURVEYS. 

Until  the  outbreak  of  the  war  the  price  of  zinc  dust  followed  tht^ 
fluctuations  of  spelter,  generally  ranging  from  1  to  2  cents  higher  pei 
pound.  The  spectacular  rise  m  the  spelter  market  in  1916  was,  if 
anything,  exaggerated  in  the  market  for  zinc  dust.  The  price  started 
to  go  up  in  March  and  in  the  first  two  weeks  in  Jime  it  more  than 
doubled,  jumping  from  17  to  40  cents.  Spelter  prices  reached  the 
maximum  of  26.5  cents  a  pound  at  the  same  time,  but  fell  rapidly  tn 
10.75  cents  in  August.  Zinc  dust,  however,  declined  only  a  few  cents 
and  finally  adjusted  itself  at  38(<rM0  cents  a  pound.  This  price 
sagged  only  slightly  and  very  slowly  down  to  about  35  cents  at  the 
beginning  of  1916.  Some  sellers  quoted  as  low  as  29  cents,  but  the 
market  was  determined  by  second  hands,  who  sold  as  high  as  38  cents 
a  pound.  Ofiferings  became  freer  during  the  spring  of  1916,  and  in 
June  quotations  were  30(?(35  cents,  and  inside  prices  were  down  to 
28  cents.  At  the  close  of  the  year  the  quotations  were  20@28  cents. 
A  still  further  steady  decline  nas  brought  the  1918  prices  to  14(^'  20 
cents. 

In  any  discussion  of  prices  of  zinc  dust  since  1915  care  is  necessary 
to  distinguish  between  the  different  grades.  Most  of  the  quotations 
on  page  70  are  for  blue  powder,  but  the  higher  figures  in  1916  find 
later  are  for  the  new  hign-grade  products.  Thus,  m  January,  1917, 
20@33  cents  implies  that  the  average  quotation  for  ordinary  blue 

Eowder  was  20  cents  and  this  quotation  was  increased  in  the  case  of 
igher  grades  of  blue  powder  and  fumed  spelter,  and  that  atomized 
zinc  was  quoted  at  33  cents.  It  is  impossible  to  designate  the  actual 
differentials  for  intermediate  grades. 

Another  complication  of  price  quotations  is  the  varying  differen- 
tials for  the  different  markets.  Sometimes  New  York,  St.  Louis,  and 
Chicago  are  on  the  same  level;  and  the  next  week,  a  differential 
of  1  or  more  cents  a  pound  arises  in  one  or  other  of  these  cities. 
Pueblo  dust  is  of  generally  lower  quality  than  the  eastern  product. 
Its  quotation  (Denver  f .  o.  b.  Pueblo,  Colo.)  is  usually  at  least  2  cents 
lower  than  that  of  blue  powder  in  New  York  or  Chicago. 

COMPETITIVE   CONDITIONS. 

The  Ignited  States  is  the  largest  consumer  and  the  largest  manu- 
facturer of  zinc  dust.  The  establishment  of  the  industry  in  this 
country  was  hastened  by  the  tariil",  and  until  duties  were  imposed  on 
zinc  dust  no  attempt  was  made  on  tlie  part  of  domestic  smelters  to 
compete  with  the  foreign  smelters.  Even  during  the  war  period 
fairly  large  amounts  were  imported  in  spite  of  the  fact  that  tlie 
United  States  was  exporting  large  amounts  of  spelter  and  zinc  in 
other  forms.  This  country  has  never  been  an  exporter  of  zinc 
dust.  The  industry  is  fairly  establislied  in  the  Vnited  States  and 
its  future  status  rests  on  the  same  basis  as  does:  Uiat  of  spelter. 

The  spelter  situation  has  been  discuss(»d  ai  iength  on  pages  3S  to 
61  of  this  survey  and  will  therefore  be  reviewed  only  biiefly  here. 

The  manufacture  of  spelter,  and  in  fact  of  all  zinc  products,  has 
been  profoundly  affected  by  the  war.  At  the  critical  time  when  the 
Alliecl  Governments  needed  zinc  in  amounts  never  before  paralleled 
in  the  histor}^  of  the  world,  when  the  (Jerman  sources  of  supply 
were  absolutely  cut  off,  and  when  the  Belgian  and  French  smelteries 
were  either  in  en^my  hands  or  crippled  by  lack  of  supplies  and  men. 
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they  turned  to  the  United  States  for  their  spelter.  The  American 
zinc  producers  responded  and  supplied  the  required  metal.  The 
rt-sult  was  an  abnormal  expaosion  ox  the  domestic  industry.  As  the 
extraordinary  war  demana  for  virgin  metal  slackened,  owing  to  the 
Tvnse  of  cartridge  cases  and  recovery  of  secondary  metal  (junk  brass) , 
there  came  a  serious  relapse  in  the  zinc-producing  business  of  this 
country.  Most  of  the  marginal  producers  have  been  forced  to 
retire,  but  the  maintenance  of  even  the  medium  cost  production  is 
in  the  balance.  Every  effort  is  being  made  to  foster  the  increased 
<:^oii9umption  of  zinc.  Zinc  dust  as  a  zinc  product,  therefore,  is 
likeh'^  to  feel  this  stimulus  and  a  continued  increase  in  production 
ami  a  wider  application  in  its  uses  may  be  expected. 

Before  the  World  War  the  Ignited  States  was  not  a  gi'eat  exporter 
of  spelter  or  other  zinc  products.  Its  home  market  was  largely  sup- 
Ijlied  by  domestic  producers,  but  prices  were  higher  in  the  United 
Mates  than  in  Europe.  The  chief  postwar  problem  of  the  domestic 
industry  is  the  retention  of  the  foreign  markets  developed  during  the 
stress  of  war-time  necessity.  An  increase  of  home  consumption  that 
wiU  absorb  the  enormous  expansion  of  spelter  production  and  thereby 
obviate  the  necessity  for  a  foreign  export  business  is  unUkely.  Either 
exports  must  continue  or  more  plants  will  be  forced  to  go  out  of 
business. 

The  only  special  additional  features  of  the  zinc-dust  industry  as 
distinguished  from  spelter  making  are  (1)  the  comparatively  recent 
ajid  rapid  development  of  its  uses  and  (2)  the  manufacture  of  dis- 
tinctly American  products  (fumed  dust  and  atomized  dust)  in  which 
a  small  export  trade  may  be  developed,  even  though  the  cost  of  spelter 
Miould  be  greater  in  the  United  States.  The  difficulty  in  making  a 
s^lisfactory  grade  of  atomized  zinc  is  great  enough  to  preclude  the 
establishment  of  plants  abroad  unless  its  use,  now  comparatively 
limited,  increases  greatly. 

Zinc  duat — Production  in  United  States. 


rFrom  Mineral  Resource*;,  U.  S.  Qeol.  Survey.] 


'.m.. 

Short  tons. 
Nil. 

itfvi.. 

Nil, 

l/r.. 

Nil. 

IJJ')... 

69 

'''*ll... 

254 

mi       

492 

1413,.. 

423 

Zinc  dust  ^ — Imj. 

FISCAL 

1914. 
1915. 
1916. 
1917. 
191H. 
1919. 


Short  tons. 

1,004 

1,755 

2,609 

5,913 

6^995 

6,598 


Imported  from—' 


Qwinany 

Australia  and  Tasmania. 

Unada 

5*JKiuia 

'ranee 

AH  other 


Total, 


1913 


Founds. 


4,364,528 

186,400 

34,1»4 

65,411 


3.113 


4,653,646 


1914 


1915 


Value.     I    Founds. 


S246.55i 

12, 783 

1,063 

3,755 


209 


3,528,791 

986,820 

164, 246 

48,834 

11,023 

67,950 


264, 3&4       4,807,664 


Value. 


S164, 173 

49,409 

2,830 

2,668 

468 

3,462 


223,010 


Founds. 

Value. 

2,065,008 

739,290 

73,180 

9100,948 

56,478 

3,488 

112 

14 

2,877,680 

159,928 

Included  In  "All  other  manufactures  of"  In  1912  and  earlier  years  in  "Blocks,  pigs,  etc." 
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Zinc  du8t — ImporU  by  eowniriea — Contixmed. 
FISCAL  YEARS— Continued. 


Imported  from— 

1916 

1017 

1918 

Pounds. 

Value. 

Pounds. 

Value. 

Founds. 

Value. 

QenuAny 

57,120 

$3,032 

AimtrAlifi  find  TftionanlA. .    _ . . 

1,398 

$177 

Canada 

74,236 

1,127,603 

566,377 

325,635 

1,840 

196,280 

112,698 

44,983 

106»710 
296,699 

$7,992 

Japan 

883,164 
143,299 

111,560 
31,967 

36,4^1 

Firance 

AU  other 

Total 

4,137 

202 

2,150,970 

858,833 

1,027,861 

143,701 

407,516 

44,625 

CALENDAR  YEARS. 

Imported  from— 

1918 

1919 

Pounds. 

Value. 

Pounds. 

22,400 
81,162 

Value. 

United  Kinedom 

$3,971 

Canada     

Costa  Rica  

22,400 

$23 
2,638 

Janan                 -   -   -- 

«■••••»•>••• 

Total 

23,046 

2,661 

103,562 

5.753 

Zinc  dtut — Imports  for  consumption — Revenue. 


Rate  of  duty. 


Fiscal  year— 

moi 

1911 

1912 

1913 

1914  « 

1914  » 

1914«  *.... 


1915.. 
1916.. 
1917.. 
1918.. 
1918*. 


Calendar  year— 

1918 

1919 

1920 


1|  cents  per  pound . 

do 

do 

do 

do 

15  per  cent 

15  per  cent-20  per 

cent. 

15  per  cent 

do 

do 

do 

15  per  oent-20  per 

cent. 


15  per  cent 

do 

do 


Quantity. 


Pounds. 
1,904,271 
4,269,120 
3,705,742 
5,615,766 
1,181,851 
3,606,582 
63$ 

2,278,533 

1,365,70.') 

522,587 

2(i0,407 

3,021 


31.155 

ia3.:>62 

33,364 


Value. 


$54,764.00 
204, 836. 00 
202,740.00 
317,492.00 
56,135.00 
167,640.00 
22.00 

132,822.00 

255,192.00 

83,016.00 

24, 973. 00 

130.00 


3, 552. 00 
5, 753. 00 
6,207.00 


Duty 
collected. 


$16,558.71 
58,700.36 
50,953.98 
77,216.80 
16, 250. 47 
25,146.00 
2.64 

19,923,30 

38,278.80 

12.452.40 

3,745.95 

16.32 


532.80 
S«t2.95 
931.05 


Value  per 

unit  of 
quantity. 


$0,045 
.048 
.055 
.067 
.047 
.046 
.034 

.058 
.187 
.159 
.096 
.045 


114 
056 
186 


Actual  and 

computed 

ad  valorem 

rate. 

Per  ceni. 
30.24 
2S.  W 
25.13 
24  :« 
2S.«» 
15.00 
12.00 

15- no 

1.5.00 

15  no 
15  no 

12. 00 


15  no 

l.VOO 
15.00 


1  Aug.  6,  1909,  to  June  30,  1910,  under  aot  of  ll>m». 
>  July  1,  to  Oct.  3, 1913,  under  act  of  1909. 


3  Oct.  4.  1913,  to  Jnne  30, 1914.  under  act  of  191.3. 
«  Reciprocity  treaty  with  Cuba. 


No  domestic  exports  of  zinc  dust  reported. 

Zinc  dust — Prices,  average  quotations ^  in  cents  per  pound, 
[From  Mineral  Resources,  U.  S.  O.  S.,  Oil,  Paint,  and  DniR  Reporter,  and  other  souroes.I 


Years. 


First 
quarter. 


Second 
quarter. 


1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1910. 
1917. 


01-  7 

71-  7| 

.-)!-  6 

9  -10 

35  -38 

20  -33 


fij-  7 
71-  7J 

.'>3-  0 

32  -38 


Third 
quarter. 


7i~7» 

71-  A 
71-71 
»  10 
32  -.33 
28  -30 


Fourth 
quarter. 


7|-7j 

71-71 
9 
37  -38 
22  -30 


Yearly 
average. 


6.7 


19.9 


Germany. 


.5.:-.v8 

5.7-6.0 


^  Maximum. 
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C!0UBT   AND  TbEASUBT  DECISIONS. 

Zinc  dust  was  not  specifically  provided  for  until  1909.  Prior  to 
juiiicial  decisions  under  the  act  of  1894  zinc  dust  luider  the  name  of 
indi^ro  auxiliary  was  classified  as  an  unenumerated  article  manufac- 
tured in  whole  or  in  part,  at  20  per  cent  ad  valorem.  (Dept.  Order, 
T.  D.  3428,  1877.)  in  a  case  arising  under  that  act  this  classification 
wjis  declared  improper,  as  were  also  the  importei's'  claims  (1)  as  an 
article  in  a  crude  state  used  in  dyeing,  (2)  as  a  drug,  (3)  as  an  extract 
or  paste  of  indigo,  and  (4)  as  a  crude  mineral,  and  the  article  was 
held  dutiable  by  similitude  as  zinc  in  blocks  or  pigs  upon  the  theory 
that  if  zinc  in  powdered  form  could  not  be  directly  obtained  in 
smelting  the  ore,  metallic  zinc  in  pigs  would  necessardy  be  used  to 
obtain  the  product.  (In  re  Roessler,  etc.,  Co.,  G.  A.  3322,  T.  D. 
16734,  1895.)  Both  the  Circuit  Court  and  the  Circuit  Court  of  Appeals 
(second  circuit)  took  a  different  view  of  the  matter  and  held  the  pro- 
vision in  paragraph  386  of  the  act  of  1894,  exempting  from  duty 
articles  in  a  crude  state  used  in  dyeing,  n.  s.  p.  f.,  to  be  the  proper 
classification.  Zinc  dust  was  declared  not  crude  in  the  sense  of  not 
being  manufactured,  but  crude  in  the  sense  of  an  article  not  refined, 
and  therefore  crude  for  tariff  purposes.  (Roessler,  etc.,  Co.,  v. 
United  States,  94  Fed.  822,  1899;  99  Fed.  552,  1900.) 

Another  case  was  made  upon  a  more  satisfactory  record.  Impor- 
tations classified  by  the  collector  as  zinc  in  blocks  or  pigs,  by  simili- 
tude, or  as  unenumerated  manufactures  of  metal  unaer  the  acts  of 
1S94  (par.  174  and  sec.  4)  and  1897  (par.  192  and  sec.  7  and  par.  193^ 
respectively),  were  likewise  held  exempt  from  duty  as  articles  in  a 
crude  state  used  in  dyeing.  (G.  A.  4744,  T.  D.  22415,  1900:  T.  D, 
22438,  1900;  United  'States  v.  Klipstein,  suit  3140:  113  Fed.  1021; 
writ  of  certiorari  denied,  186  U.  S.  482;  followed  in  G.  A.  5135, 
T.  p.  23698,  1902.) 

Zinc  ash  or  dross  has  also  been  classified  as  zinc  dust.  In  a  case 
arising  under  the  Revised  Statutes,  an  importation  described  as  zinc 
ashes  and  declared  fit  only  for  remanufacture,  was  held  dutiable  as 
metal  unmanufactured.  (Appeal  of  Kursheedt,  T.  D.  4990,  1881), 
but  skimming  or  refuse  taken  from  the  melting  pot  and  described  as 
zinc  ash  or  dross  was  held  properly  classified  by  the  collector  as  zinc 
dust  under  paragraph  194  of  the  act  of  1909  and  not  dutiable  as  zinc- 
bearing  ore  under  paragraph  193,  as  claimed  by  the  importer.  (In  re 
Ha}Tnan,  Abstract  328D0,  T.  D.  33591,  1913.) 

Zinc  diLSt — Rates  of  duly. 


Act  of— 


Par.  i  Tariff  classiflcation  or  description.  ^""In^i?  va'oArm '^''' 


1909       194  I  ♦    ♦    *    zincdust •. IJ  cents  per  pinin.l. 

1913    ,    163  I do '  15  percent  ad  \;iU)rpm. 

i I 

MANUFACTURES  OP  ZINC;  PLATES.  SHEETS,  STRIPS,  ETC. 

Summary. 

Zinc  manufactures  have  been  confined  almost  exclusively  to  the 
^Intermediate  products  used  for  roofing  and  other  shoot-metal  work, 
l^iit  there  ia  considerable  thought  devoted  at  present  to  expanding 
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the  market  and  using  zinc  as  a  substitute  for  copper,  brass,  and  other 
metals,  in  finished  articles. 

Prior  to  the  war,  the  domestic  industry  produced  a  sufficient 
tonnage  to  supply  the  domestic  market,  but  as  domestic  prices  were 
usually  higher  than  the  foreign,  the  value  of  exports  was  compara- 
tively smfiul. 

During  the  war  we  supplied  Europe  with  large  tonnages  of  sheet 
and  other  zinc  products. 

The  domestic  industry  is  carried  on  chiefly  in  the  Middle  West. 
The  overland  freight  rate  to  and  from  the  eastern  seaboard  protects 
the  manufactiu-er  in  the  Central  United  States  markets,  but  is  a 
handicap  in  competing  with  the  foreign  product  in  most  of  the  Eastern 
States.  Transatlantic  freights  were  normally  lower  than  the  rail 
rate  from  Mississippi  Valley  points  to  seaboard. 

The  exports  since  1910,  though  small  except  in  the  war  years, 
have  exceeded  the  imports  in  vame  except  in  1912. 

The  foreign  prewar  rolling  and  manufacturing  industry  was  located 
in  Germany,  Belgium,  and  France.  The  industry  sunered  consid- 
erable damage  through  the  war. 

Zinc,  sheets  and  strips  {rolled  zinc) — Summary  table. 


Fisf»I  year. 


1910.. 

Pounds. 

l»ll 

1912 

19Vi. .   .                                   ... 

1914 

1,915 

90,425,811 

95,642,284 

117,252,951 

19K. 

1917 

19I.V 

1915M 

19?»)> 

Dome5itlc       Imports  for 
production,   consumption. 


!      Pounds. 

434,806.24 
i  514,454.07 
'  690,(593.40 
,  1,.395,9S2.00 
I  515,013.00 
'  338,729.00 
I  .TO,  51 1.00 
1      148,111.00 

l,2:J7.0O 
I  2,702.00 

7,572.00 


Domestic 
exports. 


Ratio  to  production 
(per  cent). 


» $79,330 

»  127,580 

1  1.35,042 

»  139,035 

»  158.344 

»  1,176,029 

'35,689,254 

2  29,470,923 

'"29, 082,8a: 

« 39, 524, 516 


Imports. 

Exports. 

6.374 

.0319 
.120 

38. 'i 
25,2 

Fiscal  vpjir. 


Value  (im- 
ports for  con- 
sumption). 


i$275. 00 
<  6,017.00 
<»  21, 187. 00 
5,111.00 
4  3P. 275.  45 
u^^o  *  /        o,7<..8.(K) 

\    :^50,0')3.()0 

,.,,{  7        2,7'»7.CX) 

\    i  ih>,  f)4«.  in) 

I  *244.(K) 

1014 I   <  5  7, 718. 00 

(    "25, 730.  on 

11115.' 21.4*.K).{K) 

191*. I  3.402.00 

IJ'17 1         10,«W}2.00 

ISMK 2>S.  (K) 

1910* '  249.00 

lyiO* I  614.00 


Amount 
of  dutv. 


S07. 82 
i.r>7:3.i5 

5.855.64 
1,302.38 
7,000.43 
1,(13.80 
10,V'.t.').30 

.'••.-:,.  13 

23,S31.34 

40.  27 

1,40J.73 

3,  H(X).  40 

3,2'2:J.50 

510. 30 

2,49*i.30 

4.i.  20 

37.  3.') 

92. 10 


I 
Value  per  jEquivaleDt 
imit  of     I  ad  valorem 
fjuantity.  |      rate. 


$0,081  I 

.062  . 

.063  I 

.WH  I 

.090  ; 

.091  I 

.094  > 

.082  ; 

.071  I 

.086  , 

.096  J 

.061  I 

.0635  I 

.111  I 
.112 

.232  ' 
.12 
.061 


Per  cent. 

ai.l5 
27.04 
25.4<> 
19  3^ 
17.70 
lA.t>2 

24.  SI 
lS-9f' 
18.20 
1.5.00 
13.0") 
15.  HO 
15. «! 
15.  (V 
15.  (V' 
15.00 


'  Tnrlu<l(*s  ziiu'  rii  mufacturos. 

'  ■\Vc!ichts  (pouuls),  sliH't  and  rolled  stock  only. 

•'  ("ulcndar  year. 


<  rndcract  of  190»i. 

»  ShcM'l N  (Gilt 0(1  Willi  nickel  or  other  metal. 

e  Under  act  <.f  1913. 
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ZinCf  mani{facture9  of—Summary  table. 


mi. 

1914. 


1917.. 


Fiscal  year. 


\ 


Damestic 
exports. 


1  $79,330 
1 127,580 
1  135,042 

1 139,655 

1 158,344 

»  l,176,fi29 

s 1,208,426 

« 471,283 

» 682, 297 

538,133 


Value  (im- 
portafor 
consump- 
tion). 


11,415.00 

3,073.00 

10,477.00 

MO.  00 

6,778.90 

1,510.00 

2,171.60 

3,368.00 

958.00 

253.00 

210.00 

1,258.00 

1,746.00 


Amount 
of  duty. 


3,a50.51 
679.50 
434.32 
673.60 
191.60 
50.60 
42.00 
251.60 
349.20 


Equivalent 

ad  Talorem 

rate. 


$636.75  * 
1,382.85 
4,701.15 


Per  cent. 
45 
45 
46 
Free. 
46 
46 
20 
20 
20 
20 
20 
20 
20 


1  Inclades  rolled  zinc  products. 
*  Mann&ctured  forms  only. 


>  Calendar  year. 
*  Philippine  Islands. 


General  Information. 


TARIFF  ACT  OF  1913. 

Pttragraph  103.  Zinc  in  *  *  *  sheets,  15  per  centum  ad  va- 
lorem. 

Paragraph  167.  Articles  or  wares  not  especially  provided  for  in 
this  section,  if  composed  wholly  or  in  chief  value  of  *  *  *  zinc, 
20  per  centum  ad  valorem. 

DESCRIPTION  AND  USES. 

The  manufactures  of  zinc  have  been  confined  almost  entirely  to 
the  intermediate  products,  such  as  plates,  sheets,  and  strips.  By 
far  the  most  important  manufactured  products  in  which  zmc  is  a 
component  of  chief  value  are  galvanized  sheet  and  wire,  but  as  those 
products  are  covered  in  other  surveys,  they  will  not  be  treated  here. 

The  zinc  producers  have  recently  given  much  thought  to  enlarging 
the  present  market  for  zinc,  both  by  finding  ne^  uses  for  the  semi- 
finished forms  and  by  substituting  zinc  for  brass  and  other  metals 
in  the  trades.  Zinc  is  cheaper  than  either  copper  or  brass,  and  for 
some  uses  is  equal  or  superior  to  those  metals.  It  is  highly  non- 
corrodible  and  does  not  stain  wood  or  metal  surfaces  in  contact 
\vith*it. 

Some  of  the  zinc  products  which  may  show  increased  consumption 
in  the  future  are  zmc  sheets  for  roofs,  flashing,  and  stencil  blanks; 
plates  and  small  castings  as  a  substitute  lor  brass  in  the  manufac- 
ture of  builder^s  hardware,  and  for  name  and  memorial  plates;  and 
various  fbiished  products  such  as  nails  and  railroad  spikes.  The 
value  of  zinc  sheet  for  roofing  and  other  general  sheet-metal  work 
has  been  recognized  in  Kurope  for  some  yeai-s,  and  it  is  to  be  expected 
that  the  European  example  wall  be  followed  in  this  country. 

Other  zinc  products  with  a  limited  marlcet  are  zinc  shavings,  used 
as  a  ^old  precipitant  ^rom  cyanide  solutions;  zinc  dust,  used  as  a 
reducmg  agent  and  in  the  dye  industry:  and  zinc  oxide,  a  widely 
used  whise  pigment.  The  first  of  these  products  is  of  very  small 
ifrportanoo  nnd  the  other  two  are  treated  in  other  survovs. 
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DOME9TK   PRODUCTIOK. 

The  production  of  zinc  manufactures  has  been  of  slow  gro-^tti  ^ 
and  up  to  1914  was  confined  to  two  companies.  When  the  EuropeaTX 
war  removed  German  and  Belgian  competition,  other  concerns 
commenced  to  manufacture  zinc  goods,  chieHy  aheet. 

No  production  statistics,  other  than  those  obtained  by  the  "VV  a*- 
Trade  Board  in  1915.  1916,  and  1917,  have  been  published,  be(*a.use 
the  operating  companies  considered  the  production  data  to  be  tTa.<i& 
secrets  and  declined  to  fumisli  information  which  they  feared  miglii 
bu  used  to  their  disadvuntage. 

Raw  materials, — Zinc  slabs  are  used  as  raw  material.  It  is  im- 
portant that  the  zinc  be  of  good  grade.  A  small  percentage  of  lead 
IS  advantageous  in  zinc  that  is  to  be  rolled,  but  all  the  other  com- 
mon impurities,  e.  g.,  cadmium,  iron,  arsenic,  and  antimony,  dctr-act 
from  its  value, 

Equipm-ent. — The  domestic  zinc-rolling  machinery  is  all  of  tkoirie 
manufacture.  More  or  less  standard  equipment  is  used  everywhere. 
The  foreign  industry  is  as  advanced  as  the  domestic  and  foreig:ii 
rolling-mill  labor  is  skillful  and  efficient. 

Methods  of  manufacture. — Zinc  may  be  rolled  at  a  lower  cost  per- 
unit  of  area  than  any  other  metal  witH  the  exception  of  iron  and  steel. 
Zinc  is  always  rolled  at  a  moderately  high  temperature  (125**  to 
150°  C.)  30  as  to  obtain  the  maximum  auctuity,  but  no  annealing  or 
pickling  is  required.  The  rolling  mill  is  of  standard  pattern,  similar 
to  those  used  in  the  copper,  brass,  and  steel  industries.  Male  adult 
labor  is  used  exclusively. 

The  slab  of  zinc,  heated  to  a  suitable  temperature,  is  passed 
through  the  rolls  until  the  length  of  the  plate  is  a  little  les.s  than  the 
width  desired  in  the  finished  sheet.  It  is*  then  turned  90"  and  cross 
rolled  until  the  sheet  is  too  long  to  handle  or  until  it  is  deemed 
advantageous  to  cut.  After  cutting  the  unfinished  slieet,  the  two 
halves  ai'e  placed  one  on  the  other  and  rolled  together,  the  operation 
being  repeated  until  the  desired  gauge  sheet  i^  obtained.  This  process 
is  in  line  with  copper,  nickel,  steel,  and  brass  rolling-mill  practice, 
but  differs  considerably  from  the  method  used  in  rolling  lead.  Stripe, 
are  rolled  from  a  small  bar  and  wound  on  reels,  the  process  being 
practically  continuous, 

Ilolled  plates  are  in  fact  unfinished  sheets,  and  as  they  require  less 
rolling  they  are  sold  at  a  lower  price  per  pound. 

Ori/unisation. ^The  production  of  zinc  manufactured  products  i 
in  the  hands  of  large  zmc  smelting  interests,  and  the  rolling  mills  are 
always  located  close  to  the  smelters,  so  as  to  save  freight  and  all  un- 
QCKiessary  handling.  The  capital  outlay  necessary  for  a  zinc  rolling 
mUi  ;^  k— —.   „^|^  jjjja  fact  tends  to  discourage  small  companies  from 

vested  in  zinc  rolling  plants  is  large,  but  no  fif, 
cause  the  smelting  industry-  is  alwaj^s  carried  on  hv 
nies,  and  at  the  same  plants.  The  present  zinc  roll- 
Ihe  United  States  is  much  greater  than  the  domestic 
id  u^esS  the  domestic  induMtiy  is  able  to  expand  'fi^ 
;t  or  to  hold  the  export  business  acquired  during  l''" 
tie  p\&nt«  operating  at  present  will  be  obliged  to  fl"" 
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Geographical  distribution. — ^The  only  States  of  importance  in  the 
production  of  zinc  products  are  Illinois^  Indiana,  and  Pennsylvania. 

History. — The  zinc  rolling  industry  was  started  over  40  years  ago, 
but  has  been  of  slow  growth,  due  to  the  limited  market  an^  to  Euro- 
pean competition.  The  abnormal  export  demand  during  the  war 
( Hused  a  large  increase  in  production,  and  present  capacity  and  pro- 
duction are  far  in  excess  of  the  prewar  domestic  consumption. 

Domestic:  ^production  and  consumption, — ^Prior  to  the  war  the  pro- 
duction of  tne  domestic  zinc  maniuacturing  industry  was  equal,  ap- 
proximately, to  the  domestic  consumption  of  zinc  products.  There 
was  some  material  exported,  but  in  general  this  was  balanced,  or 
nearly  so,  by  the  imports. 

The  location  of  the  zinc  smelting  and  rolling  centers  behind  the 
German  lines  caused  the  allied  nations,  early  in  the  war,  to  turn  to 
the  United  States  for  their  supplies.  The  war  demands  played  a 
large  part  in  the  market  during  1914,  1915,  and  1916,  and  at  one 
time  standard  zinc  sheet  sold  for  12  cents  per  pound  more  than  the 
cast  metal.     The  prewar  price  difference  was  about  2  cents  per  poimd. 

EXPORTS. 

During  the  five  years,  1910  to  1914,  exports  were  valued  at  $639,951 
and  imports  at  $535,854.  In  1912  the  imports  exceeded  the  exports, 
but  in  every  other  year  the  exports  predominated. 

During  the  war  the  United  States  supplied  practically  all  the  do- 
mestic market  and  exported  zinc  products  to  the  value  of  $19,938,557. 
The  export  peak  of  over  $7,500,000  was  reached  in  1916.  Exports 
have  been  somewhat  less  since  that  time.  During  1919  (fiscal  year) 
they  totaled  $6,580,914,  of  which  $5,846,736  was  in  plates,  sheets, 
and  strips  and  the  balance  in  miscellaneous  products. 

Prior  to  the  war  Canada,  Mexico,  and  Great  Britain  were  our  best 
customers. 

FOREIGN   PRODUCTION. 

Germany  and  Belgium  are  the  only  foreign  nations  that  normally 
export  zinc  in  the  manufactured  forms.  The  other  nations  do  not 
produce  sufficient  quantities  to  satisfy  the  domestic  markets. 

IMPORTS. 

Prior  to  the  war  Belgium  and  Germany  were  the  most  important 
exporters  of  zinc  products  to  the  Unitedf  States.  The  value  of  the 
imports  was  small  and  varied  considerably  from  year  to  year.  The 
largest  volume  of  imports  was  in  1912,  when  zinc  manuJactures  to 
the  value  of  $300,000  were  entered.  During  the  war  imports  de- 
creased to  an  insignificant  value.  In  1918  imports  were  $564  and 
during  1919^  $7,339. 

PRICES. 

Prices  of  zinc  sheets  (the  only  product  on  which  quotations  are 
available)  depend,  normally,  on  the  price  of  slab  zinc.  Before  the 
war  sheets  sold  for  7  to  7^  cents  per  pound,  or  a  little  more  than  2 
cents  above  the  price  of  slab  zinc.  During  the  war  the  price  of  both 
slab  and  sheet  zmc  rose  rapidly,  the  difference  between  the  prices  of 
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the  two  forms  increasing  at  the  same  time  because  of  the  scarci 
rolling-mill  equipment.     Early  in  1917  the  difference  in  price  re  J 
12  cents  per  pound,  spelter  selling  for  8  cents  and  sheets  for  20  I 

Ser  pound,  but  prices  have  dropped  steadily  from  this  peak,  aa 
une,  1919,  the  price  of  sheet  zinc  had  decreased  to  about   10  I 
per  pound,  or  only  3  cents  above  the  price  of  cast  zinc.  i 

TARIFF  HISTOBT. 

Under  the  tariflF  act  of  1883  zinc  sheets  were  dutiable  at  2^  cj 
per  pound,  and  pig  zinc  at  1^  cents.    The  difference  of  1   cen^ 
pound  was  decreased  to  three-fourths  cent  in  1890,  when  zinc 
were  made  dutiable  at  If  cents  per  pound  and  sheets  at  2i  cents,, 
in  1894  to  one-fourth  cent  per  pound,  when  the  duty  on  spelter 
reduced  to  1  cent  per  pound  and  on  sheets  to  1^  cents. 

,  In  1897  the  duty  on  pigs  was  increased  to  li  cents  per  pound,  1 
on  sheets  to  2  cents  per  pound.  This  difference  of  one-half  centl 
pound  was  lowered  in  1909  to  one-fourth  cent  per  pound,  the  dutj^ 
pigs  being  cut  to  If  cents  and  that  on  sheets  to  If  cents  per  poul 

In  1913  the  rate  was  made  the  same — 15  per  cent  ad  valorem— 
sheets  and  pigs.     This  was  equivalent  to  a  reduction  in  the  duty 
pig  zinc  to  0.9  cent  per  pound  and  on  sheet  zinc  to  0.735  cent  { 
pound,  the  value  of  pigs  during  1914  being  4.9  cents  per  pound,  al 
sheet  zinc,  6.1  cents  per  pound. 

I 

COMPETITIVE   CONDITIONS. 

The  location  of  a  larze  part  of  the  zinc  rolling  industry  in  Illind 
and  Indiana  is  favorable  to  the  domestic  industry,  at  least  as  far  : 
the  central  market  is  concerned.  Imported  zinc  products,  in  ord( 
to  compete  in  that  market,  must  be  able  to  absorb  the  cost  of  tran 

?ortation  from  New  York  or  other  Atlantic  ports  to  the  Middle  Wes 
'his  freight  rate  was  about  35  cents  per  hundred  pounds  during  11)21 

In  the  northeastern  and  southeastern  markets  the  domestic  rolL 
of  sheet  zinc  is  at  a  disadvantage  because  the  domestic  sheet  mm 
be  shipped  by  rail  from  points  in  the  Middle  West,  or  from  Pennsy 
vania,  whereas  the  foreign  sheet  can  be  shipped  direct  by  water  t 
the  nearest  port  of  entry  to  the  consumer. 

Prior  to  the  war  the  foreign  price  of  zinc  was  generally  enoug 
higher  than  the  domestic  price,  less  duty,  to  prevent  the  selling  c 
foreign  zinc  stocks  smelted  here  in  bond.  There  was  considerabl 
variation  at  times,  but  only  for  short  periods.^ 

Prewar  wages  in  Germany  and  Belgium  were  much  less  than  th 
domestic  scale,  and  domestic  labor  in  the  zinc  industry  was  littli 
if  any  more  efficient  than  the  foreign.  There  is  no  accurate  mean: 
for  determining  how  far  the  war  wage  increases  and  depreciates 
foreign  currency  have  affected  or  will  affect  the  foreim  nianufactur 
ing  cost,  but  during  the  last* half  of  1920  considerable  quantities  o 
this  metal  were  imported  and  competed  with  domestic  metal  wheE 
the  price  was  less  than  6  cents  per  pound.  The  slump  in  prices  abroac 
forced  lar^e  sales  of  metal  held  for  speculation  purposes  and  the  im- 
port'^  consisted  of  this  material  rather  than  new  European  consump- 
tion. , 

1  See  einc  metal  survey  for  details. 
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I 


I 


e  increase  in  value  of  zinc  and  zinc  products  during  the  war 
ased  the  duty  per  pound  of  metal.  During  February,  1920, 
pig  zinc  selling  at  9  cents  and  sheet  zinc  at  12  cents  per  pound, 
duty  was  1.35  cents  per  pound  on  pigs  and  1.8  cents  per  pound 
heets.  This  is  equal  to  the  duty  on  pigs  and  greater  than  the 
on  sheets,  under  the  act  of  1909. 

e  prices  of  zinc  slabs  in  January,  1921,  is  practically  equal  to 

ruling  during  1913.     It  is  claimed  that  this  is  below  present 

estic  cost  of  production  but  as  demand  is  poor,  present  indica- 

s  point  to  decreased  production  costs  rather  tnan  to  higher 

es  as  a  basis  for  the  resumption  of  productive  activity. 

"  e  1921  quotation  for  sheet  zinc  is  11.5  cents  per  pound,  or  more 

4  cents  above  the  price  of  slab  zinc.     This  is  excessive,  and 

oubtedly  substantial  discounts  can  be  obtained  from  this  figure 

large  orders. 


u/actures  of  zinc ^  plates,  sheetSy  etc. — Zinc  rolled  in  the  United  States^  1915-1919} 


Quantity. 


ti*  >heets:  I 

1915 

191<> 

VAl I 

191s 

1919 

•UtT  plates  and  ' 

tt><rdal  ;sheet-s:    I 

19lo I 

1M16 

1917 1 

1*^1S 

1919 

iliic  strips: 

Vjlo I 

iyi6 

1917 

191S 

1919 


Poundt. 
69,007,725 
65,836,170 
75,730,006 
79,745,237 
56,514,868 


2,.')62,a56 
3,198,693 
6,900,293 
14,223,673 
5,083,137 

20,208.05S 
28, 039, 105 
35.802,652 
45,255,915 
46,995,742 


$9,744,026 
12,280,644 
13,854,600 
12,611,294 
6,023,773 


345, 572 

564, 814 

1,111,240 

1,912,578 

521,389 

2,937,213 
5,a)8,229 
5,73H,2<S5 
6,305,106 
4,902,407 


Aver- 

aee 
vaiae 

per 
pound.  ; 


10.141 

'  .187 

.183 

.158 

.107 


.135 
.177 
.161 
.134 
.103 

.  145 

.179 

.16 

.139 

.104 


Total  rolled 

zinc: 
1915.... 
1916. . . . 
1917.... 
1918.... 
1919.... 


ex- 


Quantity. 


Poundt. 


,  91,778,639 
97,073,968 
118,4:V2,968 
139,224,825 
108. 593, 747 


Aver- 
age 

value 

per 

pound. 


113,026,811 
1  17,853,687 
20,704,125 
'  20,828,978 
I  11,447,569 


Rolled   zinc 
ported: 

1915 

1916 '  25,024,182 

1917 ■  33,027,991 

1918 27,750,910 

1919 39,521,516 

Available  for  con- 
sumption: 

1915 ■ 

1916 72.049,786 

1917 1  So, 401,960 

1918 1111,473,915 

1919 69,069,231 


4,540,146 
5,730,792 
4,  .566, 766 
5,212,002 


$0,142 
.184 
.175 
.15 
.105 


.181 
.174 
.165 
.132 


^  Press  bulletin,  Department  of  the  Interior,  Geological  Survey,  March,  1920. 

Zinc  All  other  manufactures  of— Imports  by  countries, 

FISCAT,  YEARS. 


Imported  from— 


'''•Mum, 

'  j'.ada.. 

Brazil... 
't.iin 


'  T.rzuela. 

Ail  other. - 


ToUl. 


1910        1911 


Cirmany $11,182  $38,567 

[liiiitl  Kingdom 427  974 


6,129 
462 
3 


2,9.50 
743 


1912 


$232,756 

34,.'»09 

10,782 

1.347 

170 


1913 


$118,278 

Ji4 

1,080 

439 


1915        1916        1917 


$21,213 

I  19,164 

8,185 

1,550 

34 


$8,015 

926 

5,680 

57 

11 

7,090 


$97  I 
195 


89 

143 

2,081 


1,408  ,     1,224       21,002 


18,611  I  44,458     300,566 


1 ,  357 


835       2,304  I    2,105 


121,2;i8  I  50,981     24,as3       4,710 


$176 


87 
325 


588 


1918 


$79 
"27i 


2 
212 


564 
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Zinc:  All  other  manufactures  of^ImporU  by  countries — Oontinued. 

CALENDAR  YEARS. 


Imported  from— 


1018 


1910 


United  Kingdom. 

Canada 

Spain 


I4S 

133 


Another... 
Total. 


245 


426 


1, 


o>.? 


Zinc  sheets  and  rolled  stock — Imports  for  consumption — Revenue. 


Fiscal  year. 


Rate  of  duty. 


1910. 


1911. 


2  cents  per  pound 

IJ  cents  per  pound » . . . 

l|  cents  per  pouiid  * '.. 

l|  cents  per  pound 

1|  cents  per  pound  ». . . 

,Q,«  Ulj  cents  per  pound 

***    '\l|  cents  per  pound  "... 

,Q,«  |/l|  cents  per  pound 

^    ,\l  J  cents  per  pound  -. . . 

I  j IB  cents  per  pound  '. . . 

1914 1  j  1 J  cent «;  per  pound  ^  *. . 

1 1 1.)  per  cent  ad  valorem ' 

1915 1  loperccMilad  valorem. 

1916 , do 

1917 do 

1918 do 

1918* do 

1919< , do 

1920* do 


Quantity. 


Pounds. 

3,391.00 

96,  SOS.  24 

334,607.00 

SO,  144. 67 

434,310.00 

62,387.40 

628,306.00 

34,162.00 

1,361.790.00 

2,847.00 

80,270.00 

422, 496. 00 

33M,729.00 

30,51I.«) 

148,111.00 

1,237.00 

142.00 

2,072.  (X) 

7,572.00 


I 


$275.00 

6,017.00 

21,187.00 

5,111.00 

39,275.45 

5.708.00 

50,053.00 

2,797.00 

96,049.00 

244.00 

7.718.00 

25, 736. 00 

21,49*100 

3,402.00 

16,642.00 

288.00 

29.00 

249.00 

014.00 


Duty 
collected. 


$67. 
1,573. 
5, 855. 
1.302. 
7,600. 
1.013. 
10.995. 

5.W. 
23,831. 

40. 
1.4(M. 
3.860. 
3.223. 

510. 
2,496. 

43. 
4. 

37. 

92. 


82 

15 
64 
3S 
43 
80 
36 
13 
34 
27 
73 
40 
.V) 
30 
30 
20 
35 
35 
10 


Value  p«r 

unit  of 
quantity. 


$0,081 
.062 
.063 
.064 
.090 
.091 
.094 
.082 
.071 
.086 
.096 
.061 
.0635 
.111 
.112 
.232 
.204 
.12 
.081 


Actual  andj 

computed 

ad  valorenl 

rate. 


Per 


1  Under  act  on  *19. 

*  Sheets  coatcil  with  nickel  or  other  metals. 


■('uder  act  011913. 
*  Cr*lendar  vear. 


Zinc  manufactures — Imports  for  consumption — Revenue, 


Fiscal  year. 


Rate  of  duty.      I    Quantity. 


1910. 

1911. 
1912. 

1913. 


45  per  cent  ad  va- 
lorem. 

do 

do 


Pounds. 


.do. 


1914. 


'f45  percent  ad  va- 
lorem. 

"20  per  cent  ad  va- 

1 1    lorem. 
1915 20  per  cent  ad  va- 
lorem. 

1916 do 

1917 1 do 

1918 do 

1918« :..! do 

1919 ; do 

1919« do 

1920* ' do 


Value. 


$1,415.00 


Duty 
collected. 


$636.75 


3,073.00  I  1,3S2.8,5 

10,477.00  I  4,701.15  '. 

6.778.90  )  ^>^^^-^^ 
1,510.00  I    679.  .50  . 


2,171.60 

3,36.S.OO 

9.>S.00  1 
253.00  I 
210. 00 
331.00 
339.  (X) 
1,2.>S.0I) 
l,47l».On 


434. 32 

673.60 

191.60 
50.00 
42.00 
(>»•).  20 
67.  SO 
25I.j;0 
319.20 


Value  per  i  Actual  and 
unit  of        computed 


Per  cfiit. 


4:> 

1.5 

1') 

45 

20 
20 

on 
2:' 
•i^ 
•ill 


'  Philippine  Islands. 


>  Calendar  year. 
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ZinCy  all  other  mamrfaetuTM  qf-^Domatic  exports. 

FISCAL  YEARS. 


Exported  to— 


Mtxioo 

Cftoadii 

^nitKl  Kinedom. 

Cu}« 

Italy 

Frsnoe 

Norway 

All  other 


Total. 


1910 


$28,779 

23,880 

6,565 

7,408 


32 
17,676 


70,330 


1011 


134,480 

38,142 

5,520 

0,825 

485 

200 


38,1978 


127,580 


1912 


883,407 

^,652 

24,280 

5,312 


42 


30,340 


135,042 


1913. 


825,722 

51,637 

27,604 

3,599 


17 


30,986 


139,655 


1914 


819,104 

39,510 

60,333 

2,870 


450 


46,077 


158,344 


1915 


882,852 
54,343 
119,530 
4,848 
344,569 
291,804 
120,530 
158,063 


1,176,629 


1916 


8114,251 

197,316 

175,300 

11,191 

332,345 

08,833 

65,113 

214,077 


1,206,426 


1917 


862,557 

112,307 

110,731 

16,293 

11,268 

40,074 

7,820 

110,093 


471,233 


1918 


8121,085 

234,476 

143,702 

14,759 

11,780 

24,860 

415 

130,212 


682,297 


CALENDAR  YEARS. 


Exported  to— 

1018 

1 
1919 '     ' 

Exported  to— 

1918              1919 

Mexico 

8112,210 

216,658 

108,822 

15,259 

6,922 

8178,066 

138,966 

32,652 

9,114 

11,921 

France 

8116,660  '           83,540 
1.527               1,736 

r^nfi^a              X  . . 

Norway 

Unit«1  KfliPdoiP 

All  other 

144.604  !          162.138 

cn^;^     ^ 

Total 

Italv 

722,671  1         538.133 

Zinc,  rolled  in  sheets^  strips^  boiler  plates^  etc. — Domestic  exports, 

FISCAL  YEARS. 


Exported  to— 


Pounds. 


British  South  Africa !  7,095,175 

Tnited Kingdom I  5,943,410 

Cinada..... i  5,358,978 

Russia 3,250,705 

yranee 3,851,122 

Italy I  2,903,739 

Japan "  '"    ~" 

Mexico... 
AuMrjdia 
Portusuese  Africa 


Value. 


1,604,329 

1,039,920 

873,759 

990,4ti7 

Another |    2,687,650 


ifuese 
ther.. 


81,379,204 
1,066,475 
961,928 
640,462 
527,588 
446,779 
258,514 
206,505 
165,576 
190,678 
529,743 


Total 35,689,254 


6,363,452 


1017 


Pounds. 


4,356, 

8,675, 

2,598, 

3,762, 

60G, 

950, 

1,684, 

1,161, 

399, 

2,055, 

3,330, 


037 
929 
789 
380 
791 
776 
216 
106 
085 
240 
574 


29,470,923 


Value. 


8644,727 
1,323,561 
440,635 
641,868 
103,667 
165,193 
309,008 
218, 216 
80,499 
320,493 
620,200 


1918 


Pounds. 


Value. 


5,990,436 
5,751,328 
2,606,056 
5,007 
1,111,473 
1,206,983 
2,747,674 
2,257,662 
201,932 
2,190,760 
5,013,525 


4,868,067     29,082,836 


8926,094 
977,912 
415,518 
1,006 
194,068 
280,809 
578,522 
412,972 
45,779 
363,527 
972,136 


5,168,453 


CALENDAR   YEARS. 


Exported  to— 


1918 


British  South  Africa 
fniied  Kingdom.... 

Canada 

france...!!!! 

Italy.... 

Japan 

Mexico 

Ausftralia 

aKT.*.*!^::: 

Total 


Pounds. 


4,193,383 

5,010,100 
3,330,781 
2, 156, 364 

497, 88<i 
3,005,808 
2,553,975 

169,726 
1,318,671 
5,514,216 


27,750,910 


Value. 


8635,057 
812,059 
470,446 
246,261 
111,169 
595,221 
427,001 
37,802 
206,835 

1,024,905 


4,566,756 


1919 


Pounds. 


2,594,041 
6,361,534 
2,857.692 
7,244,290 
6,316,843 
3,719,719 
1,797,726 
148,757 
444,335 
8,038,679 


39,524,516 


Value. 


8368,907 
741,647 
312,043 

1,059,514 

801,594 

495,972 

211,930 

30,523 

62,375 

1,127,497 


5,212,002 
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Zinc  dron — Domestic  exports. 

FISCAL  YEARS. 


Exported  to— 

1910 

1911 

1912 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

XJnlted  Kliuxiom 

8,574,182 
608,411 

$322,251 
25,496 

8,148,858 

239,023 

162,683 

104,107 

20,328 

1325,769 

10,100 

7,286 

4,800 

1,000 

3,585,734 

63,073 

198,260 

S155,332 

neifriiiTn . .,.-,-.-. 

3^263 

France.. 

8,925 

Qermany 

NetberldJids ' 

All  other - 

*24,'256 

S61 

Total 

9,182,503 

347,747 

8,674,999 

348,955 

3,866,317 

168,381 

Exported  to— 

1913 

1914 

; 

1915 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

TTnttfld  KiPRdoTTi 

84,193 

$2,379 

10,160,144 

52,154 

24,000 

125,542 

SM7,43I 
2,300 

Gennftny r , 

492,463 
80,014 

$24,500 
4,584 

Netherlands 

7oa 

All  other 

18,376 

892 

6.S16 



Total 

102,569 

3,271 

572,477 

29,084 

10,361,840 

657, 247 

Exported  to— 


1916 


Pounds. 


United  Kingdom. 

France 

All  other 


2,464,971 

56,025 

5,292 


Total 1    2,626,288 


Value. 


1917 


Pounds. 


$160,641 

3,080 

928 


10,637,105 


164,649 


55,661 


10,692,766 


Value. 


$876,446 


9,571 


886,017 


1918 


Poimds. 


30,903,512 

87,000 

113,651 


31,104,163 


Value. 


$2,261,145 

7,430 

15,26vS 


2,2S3,S43 


CALENDAR  YEARS. 


• 

Exported  to— 

1918 

1919 

Pounds. 

Value. 

$2,228,128 
12,785 

Pounds. 

Value. 

fJnlted  Kinedom.. 

31,527,440 
103,924 

10,068,693 
176,935 

$725,612 
13  6S3 

VU  other 

Total 

31.631.364 

2,238,913 

10,245,628 

739  295 

TAMPF  IXFORMATIOK  SURVEYS. 


81 


Zinc  sheets  and  spelter— Prices  {wJiolesale),  dollars  per  100  pounds, 
[From  Motal  Statistics,  American  Metal  Market.] 


Sov.  17. 
Nov.  21. 
Not.  28. 
Dee.  24. 
Dec.  30. 


Jan.  9. . 
Mat  12. 
Jnn'el.. 
Jolv  31 . 
k\x^  11. 
D€c2.. 


Xad.  S.  . 
Feb.  6.. 
Mar  18. 
Jane  11. 
Oct.  24. 
Not.  17. 
Dec.  15. 


Jan.  S 

Mar.  27.. 
Aug.S... 
Sent.  14. 
.Not.  25.. 


lfar.8.. 

Joae  14. 
Aug.  3.. 
Oct.  11. 


Feb.  7., 
Af'T.  28. 
Oct.  26. 
Dec  24. 


Apr.  7.. 
Jane  22. 
Aug.  14. 
Nov,  18. 
Dec  27. 


Feb.  14. 
Msr.21. 
Julys.. 
Bept.25. 


Dsto. 


1904. 


1905. 


1606. 


igo7. 


1909. 


1910. 


1911. 


1912. 


6.70 
6.80 
7.00 
7.10 
7.25 


7.50 
7.25 
7.00 
7.26 
7.60 
7.75 


aoo 

7.75 
7.65 
7.75 
7.90 
&00 
8.25 


&40 
8.60 
8.10 
7.60 
7.00 


6.75 
7.00 
7.25 
7.75 


7.50 
7.60 
7.75 
7.60 


7.25 
7.50 
8.00 
8.25 

aoo 


&2S 
a65 
a75 
9.00 


Spelter. 


5.40 
5.55 
5.60 
6.80 
6.00 


6.10 
6.40 
5.10 
5.50 
6.76 
6.25 


6.55 
5.97 
5.85 
6.10 
0.20 
6.30 
6.50 


6.65 
6.75 
5.75 
6.02 
4.72 


4.65 
5.30 
5  40 
'  95 


5.65 
5.12i 
5.65 
5.37J 


5.27J 

5.65 

5.95 

6.55 

6.20 


6.45 

6. 67  J 
7.024 
7.42i 


Date. 


1913. 

Feb.3 

Apr. 22 

June  28 

Oct.6 

Dec.3 

1914. 

Jan. 1 

Mar.  11 

Aug.  11 

Oct.  14 

Dec.  16 

1915. 

Jan. 11 

Apr.22 

July  27 

Nov.  4 

Dec.  31 

1916. 

Jan.  26 

Apr.22 

June  27 

Oct.  26 

Nov.  24 

1917. 

Apr.  25 

Apr.26 

1918. 
Feb. 15 

1919. 

Jan. 2 

Feb.6 

Mar.  19 

July  23 , 

Nov.  14 , 

Dec.  16 

1920. 

Julys , 

Oct.  16 , 

Dec.  25 

1921. 
Jan.  12 , 


a  75 
7.75 
7.00 
7.76 
7.25 


7.60 
7.00 
7.25 

aoo 

a  76 


9.00 
13.75 
24.00 
16.50 
23.00 


24.00 
25.50 

laoo 

16.00 
21.00 


20.00 
19.00 


15.00 


13.00 
11.00 
10.00 
10.50 
11.00 
11.50 


12.50 
12.50 
11.50 


11.50 


Spelter. 


6.60 

5.45 
5.05 
5.37i 
5.00 


5.121 

5.17J 

6.25 

4.60 

5.60 


a87§ 
9.00 


7.75 


7.65 

6.37J 

6.15 

aoo 

7.95 

a  17  J 


7.50 
7.25 
5.70 


as6 


Court  and  Treasury  Decisions. 

Lithographic  sheets,  commercially  so  known,  being  sheets  of  zinc 
as  they  come  from  the  rolling  mill,  but  coated  on  one  side  with  a 
preparation  suiting  them  for  use  by  lithographers,  were  held  dutiable 
as  zinc  in  sheets  and  not  as  manufactures  of  metal.  (Langeman  & 
Petty  V.  United  States,  75  Fed.  Rep.,  1;  T.  D.  17124  of  1896:  revers- 
ing T.  D.  14840,  G.  A.  2523,  of  1894.) 

2inc  nickeled  on  one  side,  polished,  and  cut  into  strips,  was  held 
dutiable  as  an  article  n.  s.  p.  f.  partly  manufactured  imder  para- 
graph 199  of  the  act  of  1909.     (Dept.  Order,  T.  D.  31396  of  1911.) 

7061<^21— 0-27 6 
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Zinc  dross  and  sine  Bkimmings  have  been  held  dutiabie  as   un- 

wrought  metal  under  paragraph  154  of  the  act  of  1913  rather  than 
as  old  zinc  fit  only  for  remaniuacture.  (Dept.  Order,  T.  D.  34070  of 
1914.) 

Zinc  dross  or  hard  spelter  derived  abroad  from  soft  American 
spelter  was  held  exempt  from  duty  under  paragraph  404  of  that  act 
as  American  goods  returned.  Hardening  the  spelter  in  CaDiadLa 
from  soft  spelter  imported  from  the  United  States  was  held  not  to 
constitute  advancement  in  value  or  improvement  in  condition 
within  paragraph  404.  (United  States  v.  Rubelli's  Sons,  8  Ct.  Cust. 
Appls.,  399,  of  1918.) 

IVickel-plated  zinc  sheets  are  not  zinc  in  sheets.  (Ek^kstein  v. 
United  States,  145  Fed.,  1021,  of  1906;  T.  D.  27430,  suit  1603,  and 
T.  D.  27773,  suit  1611,  of  1916.) 

Sheets  of  zinc,  enameled,  and  a  substitute  for  tiles,  were  held  not 
to  be  zinc  in  sheets  coated  or  plated  with  nickel  or  other  metal  or 
solutions.    (Stengel  v.  United  States,  2  Ct.  Cust.  Appls.,  137,  of  191 1 .) 

Zinc — Rates  of  duty. 


Act  of- 


1S83.... 

216 

1883.... 
1890.... 
1890.... 

103 
213 
215 

1894.... 
llWft.  ... 

176 

177 

1897.... 
1887 

192 
193 

1809.... 

104 

1909.... 

199 

dfill3.... 

163 

1913.... 

167 

Par. 


Tariff  dassifleaUon  or  deeofption. 


Manufactures,  articles,  or  wares,  not  specially  enumerated  or  pro- 
vided for  in  this  act,  composed  wholly  or  in  part  of  iron,  steel, 
copper,  lead,  nickel,  pewter,  tin,  sine,  gold,  silver,  platinum, 
or  any  other  metal,ana  whether  partly  or  wholly  munafactured. 

Zinc,  spelter,  or  tutenegue  In  sheets 

Zinc  in  sheets 

Manufactures,  articles,  or  wares,  not  specially  enumerated  or  pro- 
vided for  in  this  act,  composed  whollv  or  m  part  of  iron,  steel, 
lead,  copper,  nickel,  pewter,  zinc,  gold,  silver,  platinum,  alu- 
minum, or  any  other  metal,  and  whether  partly  or  wholly 
manufactured. 

Zinc  in  sheets,  not  polished  nor  further  advanced  than  rolled 

Manufactured  articles  or  wares,  not  specially  provided  for  in  this 
act,  composed  wholly  or  in  part  of  any  metal,  and  whether 
partly  or  wh(^y  manufactured. 

Zinc  In  sheets 

Articles  or  wares  not  specially  provided  for  in  this  act,  composed 
wholly  or  in  part  of  iron,  steel,  lead,  copper,  nickel,  pewter, 
zinc,  gold,  silver,  platinum,  aluminum,  or  other  metal,  and 
whether  partly  or  wholly  manufactured. 

Zinc  in  sheets 

Zinc  in  sheets,  coated  or  plated  with  nickel  or  other  metal,  or 
solutions. 

Articles  or  wares  not  specially  provided  for  in  this  section,  com- 
posed wholly  or  in  part  of  Iron,  steel,  lead,  copper,  nickel, 
pewter,  zinc,  gold.  sUver,  platinum,  aluminum,  or  other  metal, 
and  whether  partly  or  wholly  manufactured. 

Zinc,  in  blocks,  pigs,  or  sheets,  and  sine  dust,  and  old  and  worn- 
out  zinc  fit  only  to  be  remanufactured. 

Articles  or  wares  not  specially  provided  for  in  this  section,  if  com- 
posed wholly  or  in  part  of  platinum,  gold  or  silver,  and  articles 
or  wares  plated  with  gold  or  silver,  and  whether  partly  or 
wholly  manufactured,  50  per  cent  ad  valorem;  if  composed 
wholly  or  in  chief  value  of  iron,  steel,  lead,  copper,  brass,  nickel, 
pewter,  zinc,  aluminum,  or  other  metal,  but  not  plated  with 
gold  or  silver,  and  whether  partly  or  wholly  manufactured. 


Rates  of  duty,  s 
and  ad  vaioreiEL. 


45  per  cent  ad  vml< 


2|  cents  per  poond 

Do. 
45  per  cent  ad 


1\  cents  per  pound. 
3d  per  cent  ad  YttXomtn. 


2  cents  per  poond 
45  per  cent  ad 


If  cents  per  pound, 
if  cents  per  pound. 

45  per  cent  ad  vaIossbq. 


15  per  oent  ad  tuotccb. 
20  per  cent  ad  valcrem 


O 


UNITED  STATES  TARIFF  COMMISSION 

WASHINGTON 


TARIFF  INFORMATION  SURVEYS 


ON  THE  ARTICLES  IN 


PARAGRAPH  164  OF  THE  TARIFF  ACT  OF  1913 


AND  RELATED  ARTICLES  IN  OTHER  PARAGRAPHS 


BOTTLE  CAPS,  COLLAPSIBLE  TUBES,  AND 

SPRINKLER  TOPS 

Paragraph  164: 
BotUe  Caps 
Collapsible  Tubes 
Sprinkler  Tops 


REVISED  EDITION 


WASHINGTON 
GOVERNMENT  PRINTING  OFFICE 
C>2S  1022 


UNITED  STATES  TARIFF  COMMISSION. 

OflMi  Blslith  and  E  StrteU  NW.,  Washlnctoa.  D.  C. 

COM  MISSIONEBS. 

Thomas  O.  Mabvin»  Chairman. 
WiLKJAU  S.  CuLBERTsoN.  Vice  Chairman. 
David  J.  Lewis. 
Edward  P.  Costioan. 
Thomas  Walker  Paoe. 
Wrij.TAM  Burgess. 

John   F.  Bethune.  Secretary. 


additional  copies 

or  THI9  PUBLICATION  If  AT  BE  PROCURED  FROM 

THE  SUPERINTENDElfT  OP  DOCUMENTS 

OOTERNMENT  PRINTINO  OmCB 

WASHINGTON,  D.  C- 

AT 

5  CENTS  PER  COPY 


PREFACE. 


This  is  one  of  a  series  of  Tariff  Information  Surveys  prepared  by 
the  United  States  Tariff  Commission  and  transmitted  to  the  Com- 
mittee on  Ways  and  Means.  The  series  covers  all  of  the  articles  and 
commodities  provided  for  in  the  tariff  act  of  October  3,  1913,  and 
others  not  specifically  provided  for.  It  is  arranged  in  the  numerical 
order  of  paragraphs  of  that  act. 

In  some  cases  two  or  more  para^aphs  have  been  combined  in  one 
pamphlet.  In  doing  this,  industrial  relationship  of  the  articles  has 
been  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  under  a  preceding  paragraph  of  the  tariff  act,  refer- 
ence is  made  to  this  fact  at  the  pomt  wnere  the  paragraph  appears 
in  numerical  order.  Where  one  grade  of  an  article  is  dutiable  and 
another  grade  of  the  same  article  is  on  the  free  list,  the  article  is 
discussed  under  the  dutiable  paragraph,  which  appears  first  in 
numerical  order  in  the  tariff  act.  In  certain  instances  articles  of 
close  industrial  relationship  and  which  occur  in  separate  paragraphs 
of  the  tariff  act  have  been  combined  under  one  paragraph  for  con- 
venience of  discussion.  Reference  is  made  to  this  fact  at  the  point 
vhere  the  commodities  would  naturally  occur  in  numerical  order. 

The  first  pamphlet  in  the  series  is  an  ^^Introduction  and  Index,'' 
which  contains: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
act  of  1913,  showing  the  paragraph  of  the  act  in  which  the  article  is 
provided  for  and,  if  discussed  under  a  different  paragraph,  the  number 
of  such  paragraph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs 
and  articles  included  in  each  pamphlet. 

Thus  by  use  of  this  ''Introduction  and  Index"  the  exact  location 
of  the  discussion  relating  to  a  given  article  or  commodity  can  be 
^certained. 

In  the  preparation  of  this  report  the  Tariff  Commission  had  the 
services  of  H.  J.  Bierman,  of  the  Metals  Division  of  the  Commission's 
staff,  and  of  others. 
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BOTTLE  CAPS. 


Summary. 


The  bottle-cap  industry  in  the  United  States^  never  very  large, 
has  rapidly  declined  in  the  last  few  years — from  four  manufacturers 
in  1913  to  one  in  1920.  This  reduction  has  been  brought  about  by 
foreign  competition  and  a  decreased  domestic  demand  for  bottle  caps 
after  prohibition  of  the  manufacture  and  sale  of  alcoholic  liquors 
eliminated  one  of  the  principal  uses  of  this  product  in  the  United 

States.  .  .        •  . 

The  American  bottle-cap  industrv  is  located  in  New  York  City. 
The  size  of  the  industrv  is  suflBciently  indicated  by  the  estimate  that 
the  value  of  the  annual  domestic  production  has  not  been  less  than 
$100,000  nor  more  than  $200,000.  Germany,  Austria,  and  France  are 
the  principal  foreign  producing  countries,  tnough  considerable  quan- 
tities are  made  in  England.  Though  statistics  of  foreign  production 
are  not  available,  the  industry  in  Europe  is  known  to  be  much  lai^er 
than  in  the  United  States.  In  1909  it  was  stated  that  France  had  35 
bottle-cap  factories,  Germany  30,  and  Austria  20.* 

One  manufacturer  estimated  that  after  the  act  of  1913  went  into 
effect  and  before  the  war  disturbed  international  trade  conditions 
approximately  80  per  cent  of  the  domestic  consumption  of  bottle 
caps  was  imported.'  After  the  war  the  situation  changed  somewhat 
in  favor  of  the  American  producer.  Bottle  caps  were  imported  in 
comparatively  small  quantities  and  under  the  prevailing  high  prices 
of  the  product  the  import  duty  per  unit,  levied  on  an  ad  valorem 
basis,  had  by  1920  about  doubled. 

Bottle  caps — Summary  table.^ 


Fiscal  year. 


WIO.., 

1911,. 

W12.., 

1913.. 

1914  *. 

1915.. 

1916.. 

1917.. 

1918.. 

1919.. 

1918<. 

1919  e. 

1920  c. 


Value  (im- 

ports for 

Amount  of 

consump- 

duty. 

tion). 

$174,214 

f94,404 

251,626 

136,660 

24.S,635 

134.689 

227,480 

123, 60S 

607,459 

243, 192 

212,942 

94,219 

193,315 

75,782 

204,891 

80,515 

64,586 

24,838 

11,145 

4,455 

2«,(M<^ 

11,337 

14.246 

5.073 

94,234 

37,570 

Equivalent 

ad  valorem 

rate. 


Per  cent. 
54.24 
54.41 
M.31 
54.45 
40.74 
38.83 
30.22 
39.32 
38.38 
39.07 
39.03 
39.82 
39.87 


•  No  statistics  prior  to  1913.    Production  statistics  furnished  by  the  on<?  remaining  mnnufaeturer  are 
prMervod  in  tbe  confidential  file  of  the  United  States  Tariff  Commi.ssion. 

k  Indiides  alfo  sprinkler  tops  and  collapsible  tu^jcs  after  Oct.  4, 1913. 

•  Calendiir  year. 

>  Lfthmaier,  Schwartt  &  Co.,  New  York,  N.  Y. 
« Conley  Foil  Co.,  New  York,  N.  Y. 
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General  Information. 

tariff  paragraph,  act  of  1913. 

Par.  164.  Bottle  caps  of  metal,  *  *  *  if  not  decorated, 
colored,  waxed,  lacquered,  enameled,  lithographed,  electroplated,  or 
embossed  in  color,  30  per  centum  ad  valorem;  if  decorated,  colore<l, 
waxed,  lacquered,  enameled,  lithographed,  electroplated,  or  embossed 
in  color,  40  per  centum  ad  valorem. 

DESCRIPTION. 

Several  kinds  of  metal  bottle  caps  are  in  general  use  in  the  United 
States;  the  only  kinds,  however,  that  have  up  to  the  present   time 
been  imported  are  composed  of  approximately  95  per  cent  lead  ami 
5  per  cent  tin.     This  material  is  made  up  into  a  foil  cap,  w^hich  is 
usually  decorated  either  by  electroplating,  embossing,  or  otherwise', 
or  coated  with  a  material  applied  in  liquid  form,  such  as  oiianit^J. 
lacquer,  or  coloring  inks.     Bottle  caps  arc  used  primarily  for  cover- 
ing the  corks  and  ends  of  the  necks  of  wine  bottles  and  bottles  con- 
taming  olive  oil,  beverages,  vinegar,   medicinal  preparations,    and 
other  liquids  for  the  puipose  of  adding  to  the  attractive  apnearance 
of  the  containers.     Bottle  caps,  when  securely  fastened  to  tne  necks 
of  bottles  are  serviceable,  in  addition  to  their  decorative  value,  in 
preventing  the  escape  of  the  contents  of  the  bottles  in  case  leaks 
develop  in  the  stoppers. 

Varieties  of  bottle  caps  differ  only  in  size  and  decoration.  Tin  foil 
wrapped  around  the  necks  of  bottles  is  sometimes  used  as  a  substi- 
tute tor  bottle  caps.  The  most  popular  st^'le,  which  is  also  the  aver- 
age size,  measures  IJ  inches  across  the  top  and  H  inches  in  length. 
This  size  per  thousand  usually  weighs  12^  pounds  and  contains  1 1.8S 
pounds  of  lead  and  0.36  pound  of  tin. 

The  familiar  crimped  bottle  cap  stamped  out  of  sheet  tin,  contain- 
ing a  thin  layer  of  cork  inserted  in  the  concave  side  and  commonly 
used  as  a  stopper  for  beer  bottles,  soda-water  bottles,  etc.,  is  not 
imported.  The  manufacture  of  these  caps  has  been  solely  in  the 
control  of  the  Crown  Cork  &  Seal  Co.,  Baltimore,  Md.,  by  virtue  of  a 
patent  granted  bj'  the  United  States  Government  about  20  years  ago. 
As  these  caps  are  not  imported,  their  further  mention  in  the  following 
pages  is  omitted. 

DOMESTIC   PRODUCTION. 

The  industry'  in  the  United  Staters  is  small,  being  confined  to  one 
manufacturer,  the  Conley  Foil  Co.,  New  York,  N.  Y. 

Ratv  materials. — Lead  and  tin  are  the  principal  materials  entering 
into  the  manufacture  of  plain  bottle  caps,  the  proportions  being  ap- 

f)roximately  95  per  cent  lead  and  5  per  cent  tin.  In  decoration, 
acquer  and  printing  ink  is  used.  The  tin  used  is  of  foreign  origin, 
mostly  from  the  Straits  Settlements.  The  amount  of  decorating 
materials  used  is  comparatively  small  and  can  be  readily  obtained  in 
the  United  States. 

Method  of  production. — Ingots  of  lend  and  tin  are  melted  in  separate 
kettles  and  the  metal  is  cast  into  slabs  by  the  use  of  metal  molds. 
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These  slabs  arc  rolled  down  in  a  breaking-down  mill  until  they  be- 
come thin  enough  to  wind  upon  spools,  tnen  a  finishing  mill  is  em- 
ployed which  rolls  the  material  to  a  finished  gauge  and  winds  it  upon 
spools.  The  material  next  passes  to  a  machine  which  forms  and 
finishes  the  caps  complete,  if  the  caps  are  to  be  decorated  they  are 
passed  to  a  coloring  machine;  side  embossing  and  printing  are  done  by 
another  machine.  Semiautomatic  machinery,  manufactured  in  the 
Tnited  States  and  first  introduced  in  1908,  is  used  throughout  the 
entire  operation. 

Orgarmatian. — Large  factories  are  not  required  for  the  efficient 
conduct  of  the  industry,  and  a  capital  of  approximately  $75,000  in- 
vested in  machinery  and  $125,000  for  current  use  is  stated  to  be 
sufficient  to  carry  on  the  business.  The  market  for  bottle  caps  is 
widely  distributed  throughout  the  United  States,  and  some  or  the 
product  is  exported. 

The  manufacture  of  bottle  caps  has  never  been  carried  on  as  a 
-separate  industry  in  this  country  but  in  connection  with  the  manu- 
facture of  tin  foil,  lead  foil,  and  composition  foil,  with  which  this 
industry  is  closely  allied. 

In  1920  the  inaustry  in  the  United  States  was  being  carried  on 
onlv  by  one  manufacturer. 

llistory  of  the  iTidustry. — The  manufacture  of  bottle  caps  has  been 
conducted  in  the  United  States  for  30  or  more  years,  yet  tne  industry 
has  not  increased.  It,  in  fact,  decreased  from  four  manufacturers 
in  1913  to  one  in  1920.  Foreim  competition  and  the  falling  off  of 
domestic  requirements  of  bottle  caps  after  the  law  prohibitmg  the 
manufacture  and  sale  of  alcoholic  liquors  in  the  United  States 
btH^ame  effective,  have  been  the  chief  causes  of  the  decrease. 

l)oTH4>8tic  production  and  consu7nption, — It  is  estimated  that  in  1920 
and  for  some  years  before  approxinaately  25,000,000  to  50,000,000 
bottle  caps  were  consumed  annually  in  the  United  States.  The  pro- 
ducing capacity  of  the  factory  in  this  country  is  sufficient  to  meet 
domestic  demands. 

Doniestic  exports. — ^Approximately  5  per  cent  of  the  total  domestic 
pnxiuction  was  formerly  exported,  being  shipped  principally  to  the 
Philippines,  Cuba,  Canada,  and  South  American  countries.^  Official 
statistics  of  exports  are  not  available. 

FOBEION  PRODUCTION. 

The  industry  in  Europe  was  established  over  100  3'ears  ago.  In 
11>09  there  were  about  35  factories  in  France,  30  in  Germany,  and  20 
in  Austria.*  The  important  foreign  countries  manufacturing  bottle 
caps  in  order  of  magnitude  of  production  are:  Germany,  Austria. 
France,  and  England. 

In  point  of  quality,  the  domestic  caps  compare  very  favorably 
with  the  foreign  product,  though  in  certain  ^ades  of  the  highly 
finished  decoratea  caps  the  European  product  presents  a  superior 
finish. 

IMPOUTS. 

Since  the  act  of  1913  became  operative  official  statistics  of  imports 
of  bottle  caps  ha^e  not  been  shown  separately,  these  being  comoined 
with  collapsible  tubes  and  sprinkler  tops.     In  the  fiscal  year  1913  the 

I  TuiSbeuinei,  H.  R.  Doo.  No.  1505, 60th  Cong.,  2d  soss.,  p.  2770. 
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total  importation  of  bottle  caps  was  valued  at  $227,480,  the  vialues 
having  decreased  to  this  amount  from  $251,626  in  1911. 

Prior  to  1914  the  United  States  imported  the  largest  part  of  its 
bottle-cap  requirements,  but  shortly  alter  the  war  in  Europe  began 
(August,  1914)  the  amounts  imported  decreased  greatly;  three  of  the 
largest  exporting  countries — Germany,  Austria,  and  France  - 
stopped  shipping  to  this  country  entirely  and  only  small  amounts 
contmued  to  come  from  England. 

Estimates,  from  unofficial  sources,*  of  the  number  of  bottle  caps  im- 
ported annually  during  recent  years  are  as  follows:  1916,  53,400,000: 
1917,  5,100,000;  1919,  4,400,000. 

PttlCl'S. 

In  1919  the  average  price  of  bottle  caps  was  more  than  twice  the 
price  in  1913.  Figures  given  by  one  of  the  leading  importers  '  show 
an  increase  in  the  average  wholesale  prices  of  domestic  decorated 
caps  in  1919  over  1913  of  over  177  per  cent  and  on  undecorated  caps 
of  150  per  cent.  On  decorated  caps  of  foreign  manufacture,  delivered 
in  the  United  States,  the  percentage  of  increase  in  1919  over  191o 
was  132  per  cent  on  decorated  caps  and  184  per  cent  on  undecorated 
caps. 

TARIFF  HIBTOBT. 

Bottle  caps  received  special  mention  for  the  first  time  in  the  tariff 
act  of  1909. 

The  act  of  1909  divided  bottle  caps  into  two  classes — ^plain  and 
decorated.  Plain  caps  were  given  a  compound  rate  of  one-half  cent 
per  pound  and  45  per  cent  ad  valorem,  thus  increasing  the  duty 
one-half  cent  per  pound.  The  duty  on  decorated  caps  was  made  55 
per  cent  ad  valorem. 

The  act  of  1913  reduced  the  duty  on  plain  bottle  caps  to  30  per 
cent  and  on  decorated  caps  to  40  per  cent  ad  valorem. 

Imports  during  the  three  fiscal  years  (1911  to  1913,  inclusive)  in 
which  the  act  of  1909  was  operative  show  slight  amiual  decreases. 
As  the  publication  of  statistics  of  imports  include  collapsible  tubes 
after  the  act  of  1913  became  operative,  the  tendency  of  the  import 
movement  under  that  act  is  not  known. 

COMPETITIVE   CONDITIONS. 

American  bottle  cap  manufacturers  have  had  very  little  compe- 
tition from  foreign  countries  since  1916. 

The  extensive  use  of  bottle  caps  on  bottles  containing  wine  was 
an  incentive  to  the  large  development  of  the  industry  in  France. 
Germanv,  and  Austria.  In  all  of  tnese  countries  and  also  in  England 
tin  is  imported  free  of  duty.  Germany  and  England  admit  lead  free 
of  duty,  while  France  charges  a  duty  oi  from  26  to  35  cents  per  100 
pounds,  according  to  the  silver  content,  and  Austria  slightly  more 
than  97  cents  (4.80  kronen)  per  100  pounds.  In  the  United  States 
the  tariff  on  lead  is  25  per  cent  ad  valorem,  equivalent  to  a  duty  of 
about  ?1.10  per  100  pounds  in  1913  and  $2  in  1920. 

»  Conley  Foil  Co.,  New  York,  N.  Y.  '  Budde  &  Westermann,  New  York.  N.  Y. 
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In  1920  import  duties  on  1,000  bottle  caps  in  the  various  coun- 
tries were :  France,  $1 .93 ;  Austria,  $0.54 ;  and  Germany,  $0.32.  The 
United  States  having  an  ad  valorem  rate,  the  duty  varies  with  the 
value  of  the  import.  Under  the  act  of  1913  and  during  the  brief 
period  preceding  the  war  the  duty  averaged  about  35  cents  on  1 ,000 
Kettle  caps.     In  1920  the  duty  averaged  about  66 J  cents  per  1,000. 

When  prices  are  low  the  industry  in  the  United  States  has  less 
protection  than  the  industry  in  the  principal  competing  foreign 
countries,  but  under  the  hieh  prices  prevailing  since  the  World 
War  the  American  industry  nas  had  tariff  protection  practically  as 
liigh  as  the  industry  in  Austria,  higher  than  in  Germany,  but  much 
lower  than  in  France,  the  latter  country  having  advanced  its  rate  of 
duty  in  1920  to  three  times  the  former  rate^ 

liead  is  an  important  item  in  the  cost  of  plain  bottle  caps.  In 
July.  1920,  the  value  of  the  12  pounds  of  lead  required  to  make  1,000 
bottle  caps  selling  at  $3.50  wais  over  $1,  or  nearly  30  per  cent  of  the 
seUing  price.  Tin  is  a  minor  item,  amounting  to  only  about  15  cents 
per  1,000  caps  at  1920  prices.  In  1913  the  cost  orf  lead  was  nearly 
one-third  of  the  selling  price  ($1.40). 

Ordinarily  the  price  oi  lead  has  been  less  in  Europe  than  in  America, 
the  difference  being  from  0.5  to  2  cents  per  pound.  Conditions  after 
1913  caused  prices  to  fluctuate,  so  that  auring  the  greater  part  of  the 
lime  from  1913  to  the  close  of  1919  European  prices  were  from  a 
fraction  of  a  cent  to  1.75  cents  above  New  York  prices. 

The  one  American  manufacturer  now  operating  states  that  after 
the  reduction  in  the  rate  of  duty  by  the  act  of  1913  about  80  per 
cent  of  the  total  domestic  consumption  was  imported  and  Ameri- 
can manufacturers  were  unable  to  dispose  of  their  product  at  a  profit. 
While  the  number  of  manufacturers  decreased  from  four  in  1913  to 
one  in  1920,  this  reduction  was  not  necessarily  the  result  of  foreign 
competition  since  the  domestic  demand  for  bottle  caps  was  greatly 
reduced  after  1917  by  the  operation  of  prohibition  laws  regulating 
the  manufacture  And  sale  of  mtoxicating  liquors  in  the  United  States, 
which  resulted  in  entirely  stopping  the  most  important  use  of  bottle 
cajys.  There  has  also  been  a  rapidly  increasing  demand  for  tin  foil, 
which  is  now  the  principal  product  of  bottle-cap  manufacturers  rather 
than  merely  an  intermediate  product. 
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Bottle  capSy  not  colored^  waxed,  lacquered,  enameled,  lithographed,  or  embossed  in  €X>lor  •- 

Imports  for  consumption — Revenue. 


Fiscal  year. 


]910  3. 
1910. . 


1911. 

1912. 
191 2. 


1913. 


1914  «... 
1914  «'  * 


Rate  of  duty 


i  cent  |)er  pound 

and  45  percent. 
Duty       remitted 

(sec.  23,  act  Aug. 

5. 1909). 
i  cent  per  pound 

and  ^  per  cent. 

do 

Duty       romitte<1 

(see. 23, act  Aug. 

5,  1909). 
i  cent  per  pound 

and  45  per  cent. 

do 

Free  (sec.  4,  M)... 


Quantity. 


F'oundff. 
242,782.50 

309.00 


324,414.50 

343,566.50 
450.00 


232,599.63 

62,662.00 
207.00 


Value. 


125,432.00 
38.00 

30,962.00 

34,347.00 
38.00 

24,123.00 

•6,806.00 
34.00 


Duty 
collected. 


912,638.33 


15,555.07 
17,174.07 


12,018.41 
3,376.01 


Value  per 

unit  of 
quantity. 


10.106 
.123 

.006 

.100 
.064 


104 

108 
164 


Aetualuii'l 

comTMiteJ 

ad  val  tic m 

rate. 


Per  crnt . 

49.7. 


oa  IK 
50.00 


49.  a> 

49.  6 » 


>  Not  separately  shown  prior  to  act  of  Auj;.  5, 1909. 
2  Aug.  6, 1909,  to  June  30, 1910,  under  act  of  1909. 

>  July  1  to  Oct.  3, 1913,  imder  act  of  1909. 

4  For  manubcture  in  bonded  warehouse  and  export. 

hottle  capSf  colored^  waxed,  lacquered,  enameled,  lithographed,  or  embossed  in  color ' 

Imports  for  consumption — Herenue. 


Fiscal  year. 


1910*. 
1910. . 


1911. 
1911. 


1912. 
1912. 


1913. 
1913. 


m4*... 

19141.  < 


Rale  of  duty. 


55  per  cent 

Duty      remitted 

rsec.23,act  Aug. 

5, 1909). 

55  per  cent 

Duty      remitted 

(sac.  23, act  Aug. 

5, 1909). 

55  per  cent 

Duty       remitted 

(see.  23,  act  Aug. 

5, 1909). 

55  per  cent 

Duty      remitted 

(sec.  23,  act  Aug. 

5, 1909). 

55  per  cent 

Free  (sec.  4,  M) . . . 


Quantity. 


Value. 


Duty 
collected. 


$148,628.50 
119.00 


220, 191. 49 
473.00 


213,664.29 
586l00 


202,9Sa62 
376.00 


52,900.00 
29.00 


181,745.67 


121,105.36 


117,515.96 


111,639134 


29,099.95 


Value  per 

unit  of 
quantity. 


Actual  an  i 

compute  1 

ad  valorem 

rate. 


Per  emi. 


55 


55 


55 


55 


55 


>  Not  separately  shown  prior  to  act  of  Aug.  6, 1900. 

>  Aug.  6, 1909,  to  June  30, 1910,  under  act  of  1909. 

>  July  1  to  Oct.  3, 1913,  under  act  of  1900. 

<  For  manufiBoture  in  bonded  warehouse  and  export. 
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Brtle  caps,  collapsible  tubes^  and  sprinkler  tops,  total  all  kinds  ^ — Imports  for  corisump- 

tion — Revenue. 


Fiscal  year. 

Rate  of  duty. 

Quantity. 

-- 

Value. 

■1  ii 

$174,214 

251,626 

248,635 

227,480 

59, 778 

.....  .  .............. 

1-12 

1 

n    ,1    • 

1 

;i3 

1 

lU*  ' 

1 

537,681 
242, 942 

]*\'^ 

t 

l-:-! 

*     1 

193,315 

201,891 

\-\^ 

64,586 

I'lU 

11,145 

.'is- 

) 

29,046 
14,246 
94,234 

i'Ui 

!  rji)  i 

1 

Duty 
coilected. 


$94,404 

136,660 

134,689 

123,658 

32,476 

210,616 

94,219 

75, 782 

80,515 

24, 5^38 

4,455 

11,337 

5,673 

37,570 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 
.W.24 
51.41 
M.31 
54.45 
54.38 
39.19 
38. 83 
39. 22 
39. 32 
3S.  38 
39.97 
39.  G3 
39.82 
39.87 


■  Noe  separately  shown  prior  to  Aug.  5. 1909. 

2  Aug.  6, 190(1,  to  June  30, 1910.    FiKures  (or  bottle  caps  only. 

'  July  I  to  Oct.  3, 1913,  under  act  of  1909. 

*  ''>ct.  4, 1913,  to  June  30, 1914.  under  act  of  1913,  includes  sprinkler  tops  and  collapsible  (ulies  after  this  date. 

=•  Calendar  year. . 

hmlt  caps,  collapsible  ttibeSf  and  sprinkler  tops;  not  decorated,  colored,  waxed,  lacqtiered, 
enameted,  lithographed,  electroplated,  or  emoossed  in  color — Imports  for  consumption — 
Revenue. 


Fiscal  year. 


Rate  of  duty. 


Quantity. 


I'M' '  30  per  cent 

I44t.«. I  Free;  Sec IV, M. 

"  *  30  per  cent 


I  J] 


I'HT.. 
1«1^.. 
M9.. 

mo*. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do 


Value. 


Duty 
collected. 


Value  per    ^^l^^ 

n.min^v    iadvilorem 
quantity.  ,       ^^  . 


$43,343.00 
243.00 

$13,003.60 

Per  cent. 
30 

28,430.00  . 

15,106.00 

13.899.00 

8,526.00 

4,549.80 

4,169.70 

2,883.10 

8.10 

799.80 

76.30 

371.40 

30 

30 

30 

9,607.00  ' 

30 

27.00  t 

.30 

2,666.00 
354.00  : 

,                   30 

'                   30 

1,238.00 

30 

t  Oct.  4, 1913,  to  June  30, 1014 .  under  act  of  1913. 
>  For  manufacture  in  bonded  warehouse  and  export. 


s  Calendar  year. 


Bottle  eap$,  collapnble  tubes,  and  sprinkler  tops;  decorated,  colored,  waxed,  lacquered, 
enameled,  lithoffraphed,  electroplated,  or  embossed  in  color — Imports  for  consumption — 
Revenue, 


Rate  of  duty.         Quantity. 


Fiscal  year: 

19141 40percent 

1914 1»« Free;  Sec.  IV,  M 

1915 40percent 


1915« Free;  Sec.  IV,  M.. 

1916 40peroent 

1916* I  Free;  Sec.  IV,  M . . 

1917 ,  40percent 

19I7« !  Free;  Sec.  IV,  M.. 

ms 40percent 

1918  » 40  per  oent-20  per 

cent. 
40  per  cent 


1919 

<^'al«Ddar  year: 

1918* 40  percent. 

1918«>« 40  per  oent-20  per 

cent. 

19l9« 40peroent 

i$ao«. '....^0 


Value. 


$494,032.55 

63.00 

214,232.00 

29a  00 

178,061.00 

68.00 

190,864.00 

128.00 

54,532.00 

447.00 

11,118.00 

26,200.00 
180.00 

13,992.00 
93,096.00 


Duty 
collected. 


$197,613.02 

'  '85,"60i'86" 

"7i,"23i*46' 

*76,'345.*66 


21,81Z80 
143.04 

4,447.20 

10,480.00 
57.60 

5,596.80 
37,198.40 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

ad  vfdorem 

rate. 


Per  eeni. 


40 
'46 
'46 
'46 


40 
32 

40 

40 
32 

40 
40 


^  Oct.  4, 1913,  to  June  30, 191 1,  under  act  of  1913. 
<  For  manufacture  in  bonded  warehou.sc  and  export. 


)  Reciprocity  treaty  with  Cuba. 
*  Calendar  year. 
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Bottle  caps;  average  wholesale,  size  2|  inches  by  1^  inches,  per  thousand. 

[From  Bodde  &  Westermaxm,  New  York,  N.  Y.) 


Domestic. 

Foreign. 

Decorated. 

TJndeoo* 
rated. 

Decorated. 

Uzideco- 
rated. 

1913 

12.35 
ft.  50 

11.40 
3.50 

S2L25 
5.23 

$1.39 

1919 

3.9^ 

Bottle  caps  * — Rates  of  duty. 


Act  of— 

Par. 

1909 

196 

1913 

164 

TarifT  classification  or  description. 


Bottle  caps  of  metal,  if  not  colored,  waxed,  lacquered,  enameled, 
lith(^aphed,  or  embossed  in  color. 
If  colcvtid.  waxed,  lacquered,  enimelod,  lithoKraphed,  or  em- 
bossed in  color. 
Bottle  caps  of  metal,    *    *    *,    if  not  d(*corated,  colored,  waxed, 
lacquered,  enameled,  lithographed,  electroplated,  or  embossed 
in  color. 
If  decorated,  colored,  waxed,  lac  luered,  enameled,  litho- 
graphed, electroplated,  or  embossed  in  color. 


Rates  of  duty,  specific 
and  ad  valorem. 


i  cent  per  pound  and  45 

per  cent  ad  valorem. 

55  per  cent  ad  valoreni. 

30  per  cent  ad  valorem. 


40  per  cent  ad  valorem. 


1  Not  enamerated  in  the  tariff  prior  to  1909. 

Court  and  Treasury  Decisions. 

Bottle  caps  of  metal  having  tops  embossed  with  a  star,  bunch  of 
gi-apes,  or  a  crown  are  decorated.    (G.  A.  7617,  T.  D.  34844,  of  1914.) 

'^ Bottle  caps  of  metal"  in  paragraph  196  of  the  act  of  1909  was 
declared  not  a  term  of  exclusion  forbidding  classification  by  similitude 
thereunder,  and  viscose  caps  hermetically  sealing  the  contents  of 
bottles  or  tubes,  were  held  not  dutiable  by  similitude  as  metal  caps, 
which  are  used  to  protect  and  hold  in  place  the  corks  of  bottles  and 
tubes,  but  as  unenumerated  manufactured  articles  under  the  act  of 
1909.     (Nevin  v.  United  States,  5  Ct.  Gust.  Appls.,  423.) 

Bottle  caps  having  the  name  and  address  oi  a  firm  and  its  mono- 
gram embossed  thereon  were  held  not  to  be  decorated.  (Abstract 
40566.)  Bottle  caps  with  words  embossed  between  two  marginal 
lines  with  a  monogram  in  the  center  were  also  held  not  to  be  decor- 
ated, but  caps,  which  in  addition  to  embossed  words  encircling  the 
margin  of  the  top  of  the  cap  had  stamped  or  embossed  in  the  center 
the  bust  of  a  man,  were  held  to  be  decorated.     (Abstract  39286.) 


COLLAPSIBLE  TUBES. 


Summary. 


The  coUapsible-tube  industry  in  the  United  States  was  carried  on 
in  1920  by  11  establishments,  located  in  the  northeastern  section  of 
the  country.  The  total  domestic  annual  output  in  recent  years  has 
been  estimated  at  from  $15,000,000  to  $20,000,000. 

Foreign  collapsible  tubes  are  manufactured  in  Germany,  England, 
Italy,  France,  Norway,  Sweden,  Australia,  and  possibly  a  few  other 
countries-  The  ffreat  disfancc  separating  the  foreign  manufacturing 
countries  from  the  American  consumer  forms  a  serious  obstacle  to 
the  development  of  their  trade  in  this  country,  as  the  most  efficient 
conduct  of  the  business  requires  the  location  of  the  manufacturer 
near  the  consumer.  Collapsible  tubes  have,  therefore,  never  been 
imported  for  consumption  m  the  United  States  to  any  great  extent. 
Foreign  tubes  entering  the  United  States  are  mostly  reexported  after 
being  filled. 

Bottle  caps,  collapsible  tubes,  and  sprinkler  tops — Summary  table. 


Year 

Domwtlc 
production. 

Imports 
for  con- 
sumption. 

Amoimt  Gf 
duty. 

1914 

11537,681 

242,  M2 

193,315 

204,891 

64,586 

11,145 

29,046 

14,246 

94,234 

S210,616 

IMj 

94,219 
75,782 
SO,  516 

1916 

1917 

1919 

24,838 

1919 

4,453 

11,337 

1918  > 

1919  > 

5.673 

1920« 

37,569 

:  Oct.  4. 1913,  to  June  30, 1914,  under  act  of  1913 
*  Calenaar  yr«r. 

General  Information. 

« 

PARAGRAPH  164,    ACT   OF   1913. 

Bottle  caps  of  metal,  collapsible  tubes,  and  sprinkler  tops,  if  not 
decorated,  colored,  waxed,  lacquered,  enameled,  lithographed,  elec- 
troplated, or  embossed  in  color,  30  per  centum  ad  valorem;  if  deco- 
rated, colored,  waxed,  lacquered,  enameled,  lithographed,  electro- 
plated, or  embossed  in  color,  40  per  centum  ad  valorem. 

DESCRIPTION. 

A  collapsible  tube  is  a  small  receptacle  of  extruded  lead  or  tin,  of 
approximately  tubular  form,  closea  at  the  bottom  by  bending  it 
over  two  or  three  times  on  itself,  and  usually  having  a  screw  top. 
These  tubes  are  commonly  decorated  in  various  colors  and  designs. 

15 
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One-color  work  has  the  label 4)rinte(l  direct  on  the  metal;  two-color 
work,  the  background  of  one  color,  with  the  label  in  one  color:  three- 
color  work,  the  background  of  one  color,  with  the  label  in  two  colors: 
and  so  on. 

Collapsible  tubes  are  of  three  kinds:  Lead,  tin,  and  tin'  coated. 
They  are  used  as  container's  for  various  semifluid  materials,  for  whicli 
purpose  they  are  preferred  to  cans  or  jars,  as  the  contents  of  a  tube 
are  more  easily  extracted  and  distributed,  besides  bsing  at  all  times 
protected  from  contact  with  the  atmosphere. 

Substitutes. — ^Transparent  tubes,  made  of  a  material  the  chief  in- 
gredients of  which  are  guncotton,  alcohol,  and  ether,  have  lately  been 
E laced  on  the  market  in  competition  with  metal  tubes.  These  tubes 
ave  not  proved  as  satisfactory  to  the  trade  as  tubes  made  of  metal, 
and  it  is  not  thought  likely  that  they  can  successfully  replace  the 
demand  for  metal  tubes  in  the  market. 

Lead  tubes  are  used  as  containers  for  materials  that  are  not  ad- 
versely or  injuriously  affected  by  lead,  such  as  art  pastes,  shoe 
polishes,  liquid  glues,  automobile- tire  cement,  automobile  hand  soap 
and  other  soaps  of  a  coarse  nature. 

Pure  tin  tubes  are  used  as  containers  for  tooth  pastes,  cold  creams, 
vanishing  creams,  shaving  creams,  medicinal  salves,  ointments, 
surreal  dressing  salves,  artists'  colors,  printing  inks,  liquid  soaps;  also 
sardellen  butter,  anchovy  paste,  nonalcoholic  flavoring  extracts,  and 
other  kinds  of  semifluid  food  products. 

Tin-coated  tubes  are  made  oi  lead  coated  with  tin,  and  are  intended 
for  use  in  place  of  pure  tin  tubes.  They  are  not  considered  commer- 
cially satisfactory,  as  the  tin  coating  frequently  breaks  in  making 
the  tube,  thus  allowing  the  contents  to  come  into  contact  with  the 
lead. 

PRODUCTION. 

In  1920  there  were  11  establishments  in  the  United  States  making 
collapsible  tubes.  Statistics  of  total  production  are  not  available: 
it  may,  however,  be  stated  that  production  has  not  kept  pace  with 
the  demand.  The  chief  cause  oi  underproduction  has  been  the  in- 
ability of  manufacturers  to  secure  machinery  in  sufficient  quantities 
to  keep  up  with  the  growth  of  the  industry.  The  total  domestic 
production  in  recent  years  has  been  rougnly  estimated  at  from 
«15,000,000  to  $20,000,000  annually.* 

M'lterials. — Lead  and  tin  are  the  materials  entering  into  the  manu- 
facture of  plain  collapsible  tubes.  Enamel  and  printing  inks  are 
used  in  decorating.  The  lead  is  obtained  in  the  United  States, 
though  most  of  the  tin  used  is  imported  from  the  Straits  Settlements, 
on  account  of  its  smaller  percentage  content  of  antimony;  some  tin 
is  also  imported  from  England,  but  the  quantities  are  small.  The 
duty  on  lead,  under  the  act  of  1913,  is  25  per  cent  ad  valorem;  tin 
is  free. 

Equipment. — ^Machinery  used  is  of  domestic  manufacture. 

Method  of  production. — In  the  manufacture  of  collapsible  tubes, 
pig  tin  is  rolled  into  6-inch  strips,  the  thickness  of  which  varies  ac- 

»  D  m  il  1  M.  S  nith,  Peerless  Tube  Co.,  New  York,  N.  Y. 
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cordiug  to  the  size  of  the  tubes  to  be  made.  From  the  strips,  slugs 
are  punched  by  semiautomatic  machines;  the  slugs  are  then  passed 
through  ''squirting*'  presses,  which  extrude  them  into  tubes.  A 
trimming  machine  cuts  the  tubes  to  length,  turns  threads  on  the 
nocks,  and  cuts  openings  in  the  threaded  ends.  A  capping  machine 
is  used  in  making  the  caps  from  small  slugs.  This  maclune  makes 
the  caps  complete,  and  places  a  design  on  top  of  the  cap  at  one 
operation.     The  cork  is  placed  inside. the  cap  by  hand. 

In  decorating  the  tubes  are  first  coated  with  enamel  by  running 
them  through  rubber  rollei-s  of  semiautomatic  machines.  They  are 
then  baked  until  the  enamel  is  dry.  Designs  are  printed  on  enameled 
tubes  by  the  use  of  steel  plates  and  printer's  ink,  a  separate  plate 
hoing  used  for  each  color.  After  the  tubes  have  been  printed  they 
are  again  baked. 

All  machines  employed  in  making  collapsible  tubes  are  semiauto- 
matic. 

To  prevent  the  frail  finished  product  from  being  injured  when 
shipped,  the  tubes  are  packed  separately  in  pasteboard  cartons. 

txibar, — Skilled  labor.is  employed  exclusively  in  the  tool  room  and 
consists  entirely  of  males;  but  females  over  16  years  of  age  are  used 
elsewhere  and  constitute  by  far  the  larger  part  of  the  total  labor 
employed. 

The  cost  of  labor,  in  1918,  based  on  35  cents  per  hour,  was  stated 
to  be  one-half  cent  per  tube.* 

Organization, — Large  factories  are  not  necessary  for  the  efficient 
conduct  of  the  business,  but  a  minimum  capital  of  approximately 
$^^0,000  for  plant  investment  and  $50,000  for  current  use  is  stated 
to  be  requisite.' 

It  has  oeen  stated,  also,  that  in  1918  the  cost  of  machinery  having 
a  manufacturing  capacity  of  2,000  tubes  per  hour,  delivered  at  fac- 
t')ry,  was  approximately  $40,000.^ 

Early  in  1920  there  were  11  collapsible  tube  factories  in  the  United 
States,  located  in  the  northeastern  section  of  the  country — almost 
exclusively  in  States  bordering  on  the  Atlantic  coast. 

Domestic  production  and  consumption, — Statistics  of  total  produc- 
tion and  consumption  in  the  United  States  do  not  exist.  One  manu- 
facturer roughly  estimates  the  value  of  total  domestic  production 
as  from  $15,000,000  to  $20,000,000  annually.^^ 

The  growth  of  the  industry  has  not  kept  up  with  the  steadih^ 
increasing  demand,  and  in  1920  manufacturers  were  unable  to  make 
sufficient  collapsible  tubes  to  supply  the  entire  domestic  consumption. 
This  condition  is  accounted  for  chiefly  by  the  inability  of  manu- 
facturers to  secure  machines,  the  supply  of  which  became  greatly' 
curtailed  as  a  result  of  the  heavy  demands  made  on  manufacturers 
of  machinery  during  the  war. 

Domestic  export.— Statistics  of  domestic  exports  are  not  available. 
It  is  known,  however,  that  collapsible  tubes  are  exported  from 
America  to  England,  Norway,  Sweden,  South  America,  Central 
America,  Cuba,  Mexico,  Australia,  and  China. 

>  Sreni  Hka'Sen,  of  8  vend  Hansen  (Inc.)j  consulting  mechanical  engineers,  New  York,  N.  Y. 
•  Doaild  M.  Smith,  Peerless  Tube  Co.,  JNew  York,  N.  Y. 
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FOREIGN   PRODUCTION. 

Germany  and  England  are  the  largest  foreign  producers  of  col- 
lapsible tubes,  but  the  product  is  also  made  to  some  extent  in  Italy, 
France,  Norway,  Sweden,  and  Australia.  None  of  these  countries 
are,  however,  large  shippers  to  the  United  States. 

IMPORTS. 

Statistics  of  imports  are  not  available.  Indications  are  that  very 
few,  if  any,  collapsible  tubes  were  being  imported  by  the  United  States 
in  1920. 

The  quality  of  the  metals  used  in  the  manufacture  of  foreign  col- 
lapsible tubes  is  as  good  as  the  quality  in  American  tubes,  but  the 
foreign  workmanship  is  somewhat  inferior. 

TARIFF   HISTORY. 

Collapsible  tubes  were  not  specifically  mentioned  in  the  tariff  until 
the  act  of  1913.  In  this  act  collapsible  tubes  were  placed  in  the  same 
paragraph  with  bottle  caps  and  sprinkler  tops. 


COMPETITIVE    CONDITIONS. 

Hardly  any  demand  exists  in  the  United  States  for  plain  col- 
lapsible tubes,  and  in  decorated  tubes  European  countries  can  not 
compete  in  this  country  as  formerl3r  because  of  the  rapidly  changino: 
prices  for  decoration  and  the  growing  tendencv  of  consumers  to  be 
more  exacting  about  the  style  of  decoration.  The  consequent  incon- 
venience of  having  designs  and  plates  made  in  foreign  countries  and 
the  long  delays  incident  thereto  are  large  factors  in  discouraging 
foreign  competition.  Furthermore,  the  necessity  for  packing  each 
tube  in  a  separate  carton  to  protect  it  from  being  crusned  results  in 
a  bulky  package  for  shipment,  which  adds  largely  to  the  transportation 
cost  when  shipped  b^^  water,  ocean  freights  being  chained  according 
to  the  number  of  cubic  feet  of  space  occupied. 

Collapsible  tuheSf^  not  decorated ^  colored^  waxed,  lacquered^  enameled,  lithographed,  eltc- 
troplated,  or  embossed  in  color — Imports  for  consumption — Revenue. 


Fiscal  year. 

Rate  of  duty. 

Quantity. 

Value. 

Duty 
collected. 

S13,003 

Value  per 

unit  of 
quantity. 

Actual  and 
computed 
ad  valorem 
!       rate. 

Per  cent. 
30 

19142 

30  per  cent 

$43,342 

243 

28,420 

15,166 

131 899 

9,607 

27 

2,666 

2>4 

1,238 

1914«»* 

Free:  Sec.  IV.  M... 

1915 

30  Dcr  cent 

8,526 

4,550 

4,170 

2,882 

8 

800 

76 

371 

30 

30 
30 

1916 

do 

1P17 

do 

1918 

do 

:fO 

1919 

do 

30 

1918< 

do 

30 

1919* 

do 

30 

1920< 

do 

30 

>  Includes  collapsible  tubes,  bottle  caps,  and  sprinkler  tops— mostly  bottle  caps. 
3  Oct.  4, 1913,  to  June  30, 1914,  imder  act  of  1913. 
)  For  manufacture  in  bonded  warehouse  and  export. 
*  Calendar  year. 
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Collapsible  tubes,^  decorated^  waxed^  lacquered,  enameled^  lithographed,  electro  plated ,  or 

embossed  in  color — Imports  for  consumption — Revenue. 


Fiscal  jtmr. 


Rate  of  duty 


!«4  5.. 

1914  V. 

1915... 

19L'>».. 

1«^1«.--, 

1916  5.. 

1917..., 

isnr«.. 

191V... 


40  per  cent 

Free:  Sec.  IV,  M. 

40  per  cent 

Freer  Sec.  IV,  M. 

40  per  cent 

FreeiSeo.  IV,  M. 

40  per  cent 

Free;  Sec.  IV,  M. 
40  per  cent , 


Quantity. 


1W»« j  40  per  cent  to  20 

per  cent. 

lvl9 40  per  cent 

J)»l^* do 


19lH<i. 


1919*. 
1920* 


40  per  cent  to  20 
percent. 

40  per  cent 

do 


Value. 


Duty 
collected. 


I  Value  per 

unit  of 
I  quantity. 


1404,033 

63  ! 
214,232 
200 
178,081  i 

68 
igO,864  I 
128  I 
54,532 
447 

11,118 
26,200 
180  , 

t 

13,992 
92,996 


S107,613 
""85,*693 
'**7i,*232 

"76,"  346 


21,813 
143 

4,447 

10,480 

58 

5,597 
37,108 


Actual  and 

computed 

ad  valorem 

rate. 


PfT  cent. 


40 


40 
40 
40 


40 
32 

40 
40 
32 

40 
40 


>  Includes  oollapeible  tubes,  bottle  caps,  and  sprinkler  tops— mostly  bottle  caps. 
-  Oct.  4,  Idl.^i,  to  June  30, 1914,  under  act  of  1913. 

*  For  manufacture  in  bonded  warehouse  and  export. 

*  Reciprocity  treaty  with  Cuba. 
'  Calendar  year. 


Collapsible  tubes — Rates  of  duty. 


Act  of—  Par. 


Tariff  classification  or  description. 


Rates  of  duty,  .specLQc 
and  ad  valorem. 


1913 


154 


*    *    *    collapsible  tubes,  if  not  decorated,  colored,  waxed, 
lacquwed,  enameled,  hthographed,  electroplated,  or  embossed 
in  color. 
If  decorated,  colored,  waxed,  lacquered,  enameled,  litho- 
graphed, electroplated,  or  embossed  in  col<»'.  ' 


30  per  cent. 


40  per  cent. 


Court  and  Treasury  Decisions. 

Articles  of  metal  open  at  one  end  and  closed  at  the  other  except 
for  a  small  opening  with  a  screw  cap  to  permit  of  the  contents  when 
tilled  being  pressed  through,  and  described  as  collapsible  tubes,  were 
held  dutiaol^  as  manufactures  of  metal  under  the  act  of  1909  and  not 
as  cylindrical  or  tubular  tanks  or  vessels,  not  being  of  the  character 
of  the  metal  tanks  or  vessels  for  which  special  provision  was  made  in 
paragraph  151.     (Abstract  29306,  T.  D.  32714,  of  1912.) 


SPRINKLER  TOPS. 


SlMMAUY. 


The  United  States  had  in  1920  four  principal  establishments | 
manufacturing  sprinkler  tops,  and  .a.n  additional  number  of  small 
establishments  wliosc  total  production  was  unimportant.  The  indus- 
try is  located  within  a  radius  of  15  miles  from  rfew  York  CitYf  em- 
ploys approximately  1,000  workers,  and  the  total  annual  production! 
IS  stated  to  be  valued  at  several  million  dollars.  j 

Germany  is  the  largest  foreign  producer,  and  prior  to  1914  solii' 
considerable  quantities  of  unplated  sprinkler  tops  in  the  United  States.  | 
Germany,  however,  has  never  been  aole  to  compete  successfully  in  the  i 
United  States  in  electroplated  sprinkler  tops,  because  of  the  poorer 
quality  of  German  electroplating. 

Sprinkler  tops^ — Summary  table. 


Fiscal  year. 


1914 

1915. 

1916. 

1917. 

1918. 


Value  fim- 
ports  for 
,  consump- 
tion). 

Sprinkl«»r 

tops. 

araonnt  of 

duty.' 

>|537,(«1 

242,942 

193,315 

« 204, 891 

64,586 

$210,615 
94,219 
75,782 
80,515 
24,838 

Fiscal  year. 


1919.. 
1918 «. 
1919 «. 
19204. 


Value  flm-     Sprinkler 
ports  for    I       lops, 
constimp-  I  amount  of 
tion).       I      duty.' 


Sll,145 
29,046 
14,246 
94,234 


11,337 

5,673 

37,5f9 


»  Sprinkler  tops  only,  roughly  eHtimatcd  in  1920  to  be  yalucd  at  several  miUion  dollars.    Imperial  Metal 
Manufacturing  Co.,  N'ew  York  City. 
*  [ncludes  bottle  caps,  collapsibfe  tubes,  and  sprinkler  tops. 
'  Oct.  1.  1913,  to  June  30. 191 »,  under  act  of  1913. 
<  Calenoar  year. 

TARIFF   PARAGRAPH,    ACT   OF   1913. 

Parag^rnph  No.  164- — *  *  *•  and  sprinkler  tops,  if  not  decorated, 
colored,  waxed,  lacquered,  enameled,  lithographed,  electroplated,  or 
embossed  in  color,  30  per  centum  ad  valorem;  if  decoratecl,  colored, 
waxed,  lacciuered,  enameled,  lithographed,  electroplated,  or  ejii- 
])f>ssed  in  color,  40  per  centujn  ad  valorem. 


DESCRIPTIOX. 


Most  sprinkler  tops  are  made  of  an  alloy  of  lead  and  antimony  in 
proportions  of  about  80  per  cent  lead  and  20  per  cent  antiinony; 
some  are  made  of  tin  alloyed  with  a  small  percentage  of  copper. 

In  form  a  sprinkler  top  resembles  a  small  tube  having  a  flange 
projection  about  middle  way.  The  flange  is  so  constructed  that 
wlien  the  tube  is  inserted  through  the  cork  of  a  bottle  it  rests  upon 
the  top  of  the  cork.  The  end  of  the  tube  projecting  above  the  flange 
has  usually  a  screw  top,  which  being  removed  the  liquid  contents  of 
the  bottle  may  be  thrown  out  through  the  tube  with  a  jerky  jnotion 
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o{  the  hand.  Another  method  of  closmg  the  tube  is  employed,  in 
which  a  monel  metal  pin,  or  plug,  is  inserted  through  the  length  of 
tlip  opening. 

Sprinkler  tops  are  used  chiefly  in  the  drug  and  chemical  trades  for 
perfume,  toilet  waters,  liquid  dentifrices,  liquid  soap,  and  liquid 
toilet  articles  of  various  kinds,  also  for  various  kinds  of  chemical 
preparations.     They  are  used  also  on  small  metal  cans  containing  oil. 

DOMESTIC    PRODUCTION. 

There  are  only  four  manufacturers  of  consequence  in  the  United 
States,  one  of  whom  devotes  almost  the  entire  factory  to  the  industry. 
The  other  three  manufacturers  make  both  collapsible  tubes  and 
sprinkler  tops.  A  number  of  other  concerns  make  sprinkler  tops  to 
a  small  extent,  but  their  total  output  is  unimportant.  The  domestic 
industry  employs  approximately  1,000  workers.* 

Accurate  statistics  of  production  are  not  available,  but  the  total 
value  of  the  annual  proauction  in  the  United  States  is  roughly  esti- 
mated, by  one  of  the  largest  manufacturers,  to  amount  to  several 
million  dollars.' 

Materials. — Lead,  antimony,  tin,  monel  metal,  steel  wire,  nickel, 
j^opper,  brass,  gold,  and  zinc  are  the  principal  raw  materials  used, 
though  in  electroplating  certain  chemicals  are  employed,  such  as 
>  yanides,  ammonia,  nitric  and  muriatic  acids,  oil  of  vitriol,  and  a  few 
other  chemicals.     On  account  of  its  superiority,  English  antimony  is 

referred,  but,  if  this  can  not  be  procured,  Chinese  antimony  is  used. 

e<ause  of  its  greater  purity.  Straits  tin  is  used  in  preference  to  the 
American  or  English  smelted  tin. 

The  duty  on  lead  is  25  per  cent  ad  valorem;  antimony,  10  per  cent; 
^teel  wire,  15  per  cent;  nickel,  10  per  cent;  and  zinc,  15  per  cent. 
Tin.  copper,  brass,  and  gold  are  free. 

tjiuipment—Soiae  old  presses  are  in  use  that  were  made  in  Ger- 
many, Dut  most  of  the  machinery  is  made  in  the  United  States;  part 
of  the  machinery  is  made  in  the  factory  in  which  used.  Automatic 
machines  are  used  to  some  extent,  but  semiautomatic  machinery 
<'onstitues  the  larger  part  of  the  total.  The  machinery  used  in  this 
industry  is  all  designed  especially  for  making  sprinkler  tops  and  it 
(an  not  be  successfully  adapted  to  any  other  industry.  The  efficient 
'  onduct  of  the  industry  does  not  require  large  factories,  and  approxi- 
mately $150,000  will  establish  a  small  business. 

Methods  ojf  production. — The  manufacture  of  sprinkler  tops  requires 
much  hand  litbor.  In  one  of  the  largest  domestic  factories,  molding 
the  caps,  removing  surplus  metal  from  the  molded  caps,  and  all 
operations  in  electroplating,  are  done  by  hand  labor,  luming  and 
finishing  tops,  stamping  out  and  finishing  bottoms  and  caps,  is  done 
by  the  use  of  semiautomatic  machines.  Meta,l  pins,  which  are  after- 
wards attached  to  tops  in  the  process  of  molding,  are  made  by  auto- 
matic machines.  Four  of  tlie  automatic  machines  can  be  looked 
after  by  one  attendant,  who  is  required  only  to  see  that  the  machines 
are  operating  properly  and  to  supply  eacli  machine  with  a  roll  of 
vs'ire  when  the  old  roll  has  been  used  up. 

'  Imperial  Metal  Manufacturing  Co.  ...      „      ,        ^  ,     j  ^i.     -vt  •»- 

«  Oicor  Sondbelm,  Secretary,  Imperial  Metal  Manufacturing  Co.,  Long  Island  City,  N.  Y  . 
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The  labor  employed  by  manufacturers  of  sprinkler  tops  in  foreign 
countries  is  largely  female,  while  the  labor  in  the  United  States 
factories  is  said  to  be  approximately  90  per  cent  male  and  10  per 
cent  female.* 

Geographical  distribution. — The  bulk  of  the  sprinkler  tops  produced 
in  the  United  States  is  made  by  four  manufacturers  in  or  near  New 
York  City. 

Domestic  production  and  consumption, — ^Of  the  total  production, 
said  to  amount  to  several  million  dollars  annually,*  approximately 
90  per  cent  is  consumed  in  the  United  States.  Accurate  statistics  of 
production  and  consumption  are  not  available. 

Domestic  exports. — Sprinkler  tops  are  exported  to  some"  extent, 
but  the  totals  are  not  known.  Manufacturers  have  made  no  at- 
tempt to  establish  an  export  trade  and  foreign  shipments  have  been 
made  only  when  requested  by  exporters  who  haa  foreign  orders  to 
fill.  One  of  the  largest  manufacturers  stated  that  the  foreign  trade 
of  his  company  in  1919  amounted  to  approximately  $15,000,  and 
that   their  sales  in  foreign  countries  were  steadily  increasing. 

In  1919,  the  total  exports  were  estimated  to  be  about  10  per  cent 
of  the  total  domestic  production.  Foreign  shipments  are  made 
chieflv  to  South  America,  England,  France,  Central  America,  Mexico. 
and  Switzerland. 

FOREIGN   PRODUCTION. 

Not  much  is  known  of  the  industry  in  foreign  countries.  Prior  to 
the  war,  Germany  was  the  principal  foreign  producing  country,  and 
entered  into  keen  competition  in  the  Unitea  States  with  American 
manufacturers  of  plain  sprinkler  tops.  The  quality  of  Ameriean 
electroplated  sprinkler  tops,  however,  is  superior  to  that  of  German 
manufacturers. 

IMPORTS. 

Customs  statistics  do  not  show  separate  statistics  of  imports  of 
sprinkler  tops.  Prior  to  1914,  considerable  quantities  of  unplated 
sprinkler  tops  were  annually  imported  from  Germany,  but,  so  far  a^ 
could  be  ascertained,  that  country  early  in  1920  was  not  exporting 
any  of  the  product  to  the  United  States. 

TARIFF   HISTORY. 

Sprinkler  tops  were  not  spocificallv  mentioned  in  the  tariff  until 
the  act  of  1913. 

COMPETITIVE    CONDITIONS. 

Since  1914,  American  manufacturers  have  had  no  competition 
from  foreign  countries.  Some  domestic  manufacturers  express  tlif 
opinion  that  Germany  will  again  become  a  keen  competitor  in  America 
when  conditions  become  more  normal,  and  the  acquisition  of  raw 
materials  in  Germany  becomes  loss  difficult.  American  manu- 
facturers assume  that,  as  the  German  factories  were  not  damaged  by 
the  war,  they  have  the  same  producing  capacity  as  formerly  and.  a> 
female  labor  is  mainly  employed  there,  cheap  labor  will  be  plentiful. 

1  Imperial  Metal  Manu&ctoiing  Co.>  New  York  City. 
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One  manufacturer  stated  that  before  the  war  his  firm  was  practically 
unable  to  compete  with  Germany  in  the  United  States  on  large 
orders  of  unplated  sprinkler  tops.  To  substantiate  this  statement, 
he  said  that  in  1906  or  1907  his  firm  purchased  5,000  gross  of  pxu'e 
tin  sprinkler  tops  from  German  manuiacturers  at  less  cost  than  the 
product  could  be  made  in  his  own  factory,  and  that  his  firm  sold  them 
in  the  United  States  at  a  good  profit. 

Bottle  eapSy  collapsible  tubes,  and  sprinkler  tops,  not  decorated,  colored,  uaxed,  lacquered, 
fnameUd,  lithographed,  electroplated,  or  embossed  in  color — Imports  for  consumptio^i — 
Reverme. 


Fiscal  year. 


Rate  of  duty. 


Quantity. 


Value. 


Duty 
collected. 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


IvU ' 3&per  cent 

:5H'» Free,  Sec.  IV,  M. 

1915 30  per  cent 

mii do 

m: do 

bl^ do 

im 

hl<» 

M9' 


vm*. 


.do. 
.do. 
.do- 
.do. 


^3,342.00     $13,002.60 

243.00 

28,420.00 

15,166.00 

13,809.00 

9,607.00 

27.00  I 

2,666.00  I 

254.00  I 

1,238.00  I 


Per  cent. 
30.00 


8,526.00 

4,549.80 

4,169.70 

2,882.10 

8.10 

799.80 

76.20 

371.40 


30.00 
30.00 
30.00 
30.00 
30.00 
30.00 
30  00 
30.00 


Bottle  caps,  collapsible  tubes,  and  sprinkler  tops,  decorated,  colored,  waxed,  lacquered, 
enameled,  lithographed,  electroplated,  or  embossed  in  color. 


Fiscal  vear. 


Rate  of  duty. 


i'^H ' i  40  per  cent 

l«4t.« I  Free,  Sec.  IV,  M. 

I'  15 ;  40  per  cent 

l-'l>» t  Free,  Sec.  IV.  M. 


I '.'16 

vni. 

Ul.H  f 


M. 


l'.'l«J.. 
nix:,* 


1J191. 
1320 ».. 


40  per  cent . . . 
Free.  Sec.  IV, 

40  per  cent 

Free,  Sec.  IV,  M.. 

40  per  cent 

40  per  cent  and  20 

per  cent. 

40  per  cent 

do 

40  per  cent  and  20 

per  cent. 

40  per  cent 

do 


Quantity. 


Value. 


$494,033.00 

63.00 

214,232.00 

290.00 

178,081.00 

68.00 

190,864.00 

128.00 

54,532.00 

447.00 

11,118.00 

26,200.00 

180.00 

13,992.00 
92.996.00 


Duty 
collected. 


21,812.80 
143.04 

4,447.20 

10,480.00 

57.00 

5,596.80 
37,198.40 


Value  ner  .  -^c*"*'  and 
imtof  computed 
unit  01      ^^  valorem 


quantity 


rate. 


S197,613.02 

Per  cent. 
40.00 

85,692.80 

40. 66 

71,232.40 

40.00 

76,345.60 

40.00 

40.00 
32.00 

40.00 
40.00 
32.00 

40.00 
40.00 


♦>ci.  4. 1913,  to  June  30. 1914,  under  the  act  of  1913. 
'  For  manufacture  in  bonded  warehouse  and  export, 
'lalendaryear. 
•  Reciprocity  treaty  with  Cuba. 


Aclo(-  Par 


M3. 


Sprinkler  tops — Rates  of  duty. 


Tariff  classification  or  description. 


164 


Rates  of  duty,  specific 
and  ad  valorem. 


«    m 


♦,  and  sprinkler  tops,  if  not  decorated,  colored,  waxed.    30 per  cent  ad  valorem, 
lacquered .  enameled ,  litnc^raphcd ,  electroplated ,  or  embossed 
in  color. 

If  decorated,  colored,  waxed,  lacquered,  enameled,  litlio-    40  per  cent  ad  valorem, 
graphed,  electroplated,  oi  embossed  in  color. 
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PREIACE. 


This  is  oiie  of  a  series  of  Tariff  Information  Surveys  prepared  by 
the  United  States  Tariff  Commission  and  transmitted  to  the  Com- 
mittee on  Ways  and  Means.  The  series  covers  all  of  the  articles  and 
commodities  provided  for  in  the  tariff  act  of  October  3,  1913,  and 
others  not  specifically  provided  for.  It  is  arranged  in  the  numerical 
order  of  paragraphs  oi  that  act. 

In  some  cases  two  or  more  para^aphs  have  been  combined  in  one 

Eamphlet.  In  doing  this  industrial  relationship  of  the  articles  has 
een  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  unaer  a  preceding  paragraph  of  the  tariff'^  act  refer- 
ence is  made  to  this  fact  at  the  point  where  the  para^aph  appears  in 
numerical  order.  Wliere  one  grade  of  an  article  is  dutiable  and 
another  grade  of  the  same  article  is  oh  the  free  list,  the  article  is 
discussed  under  the  dutiable  paragraph,  which  appears  first  in 
numerical  order  in  the  tariff  act.  In  certain  instances  articles  of 
close  industrial  relationship  and  which  occur  in  separate  paragraphs 
of  the  tariff  act  have  been  combined  under  one  paragraph  for  con- 
venience of  discussion.  Reference  is  made  to  this  fact  at  the  point 
where  the  commodities  would  naturally  occur  in  numerical  order. 

The  first  pamphlet  in  the  series  is  an  "Introduction  and  index," 
which  contains — 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
act  of  1913,  showing  the  paragraph  of  the  act  in  which  the  article  is 
provided  for,  and,  if  discussed  under  a  different  paragraph,  the 
number  of  such  paragraph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs 
and  articles  included  in  each  pamphlet. 

Thus  by  the  use  of  this  '* Introduction  and  index"  the  exact  loca- 
tion of  the  discussion  relating  to  a  given  article  or  commodity  can  be 
ascertained. 


In  the  preparation  of  this  report  the  Tariff  Commission  had  the 
services  of  Paul  M.  Tyler,.  Abraham  Berglund,  and  H.  S.  De  Meritt, 
of  the  Metals  Division  of  the  Commission's  staff,  and  others. 
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STEAM  ENGINES  AND  PARTS. 


Summary. 


The  manufacture  of  steam  engines  is  a  large  and  important  in- 
dustry in  the  United  States,  but,  owing  to  the  fact  that  domestic 
manufacturers  are  in  a  position  to  supply  all  classes  of  en^es  at 
prices  that  wiQ  ordinarily  compete  with  tnose  of  foreign  manufacture, 
the  tariff  problems  are  comparatively  simple.  The  miports  in  1919 
were  larger  than  for  any  previous  year  for  which  records  are  avail- 
able, being  valued  at  over  $800,000.  This  amount,  however,  is  no 
greater  than  one  week's  business  for  one  of  the  large  American  firms 
and  is  negligible  as  compared  with  the  exports,  which  run  into  miUions 
of  dollars  annually.  Dining  1920  the  imports  decreased  so  markedly 
as  to  indicate  that  the  1919  importations  were  sporadic  and  the 
result  of  abnormal  circiunstances. 

From  the  tariff  viewpoint  the  manufacture  of  steam  engines  may 
be  considered  as  a  highly  developed  branch  of  the  general  machinery 
industry.  They  are  frequentlj  made  in  the  same  plants  with  other 
classes  of  machinery,  but  designs  are  well  standardized  by  the  dif- 
ferent makers  and  they  are  made  in  large  quantities  under  more 
advanced  production  methods  than  those  ordinarily  in  vogue  in  for- 
eign plants. 

Summary  table — Steam  engines — All  other. 


KscaJ  year: 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

Calendar  year: 

1918 

1919 

1920 


Domestic 
produc- 
tion. 


Imports 
lor  con- 
sumption. 


.Ratio  to  production. 


Domestic 
exports. 


Imports. 


130,498,638 


1193,746 

,»  132,570 

I «  183, 539 

I  >  102, 778 

»  74, 193 

17,063 

65,071 

13, 915 

126,652 

841,471 
542,533 
156,200 


I 


$1,782,980 
2,112,337 
1,516,199 
594, 916 
805,726 
2,507,3.37 
4,552,272 

.3,803,210 
3,646,386 
4,()C9,G90 


Percent. 


0.03 


Exports. 


Per  cent. 


Vahie 
(imports 
for  con- 
sump- 
tion). 


Amount 
of  duty. 


4.97 


>  $93, 746 

>  132,670 
1 183, 539 
»  102, 778 

J  74. 193 
17,063 
65,071 
13, 945 

126,652 

841,471 
542,533 
156,200 


$27,143 

39,719 

55,061 

30,833 

13, 176 

2,238 

3,548 

1,403 

14,689 

113,775 
51,613 
22,332 


Actual  or 
equiva- 
lent ad 
valorem 
rate. 


Per  cent. 
28.95 
29.96 
30.00 
30.00 
17.75 
13.12 
5.49 
10.06 
11.60 


13.47 

9.51 

14.28 


*  Inchidea  loeomotiYes. 


General  Information. 


PARAGRAPH  OF  THE   TARIFF   ACT   OF   1913. 

16.5.  All  steam  engines    *    *    *     15  p^j.  centum  ad  valorem. 


DESCRIPTION. 


Steam  engines  may  be  described  as  prime  movers  which  utilize  the 
heat  energy,  pressure,  or  kinetic  energy  of  steam  to  generate  power. 
Steam  locomotives  are  specially  provided  for  in  the  tariff  in  the 
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same  paragraph  of  the  1913  act  with  steam  engines,  and  these  axe 
discussed  in  a  separate  Tariff  Information  Survey.  All  other  classes 
of  steam  engines  may  be  considered  as  grouped  under  the  designation 
'  'all  steam  engines"  and  will  be  considered  in  the  following  discussion. 

A  great  number  of  different  types  of  steam  engines  may  be  dis- 
tinguished, depending  upon  the  general  arrangement  of  parts,  mode 
of  working,  and  other  factors.  A  general  division  may  be  made 
between  condensing  and  noncondensing,  depending  upon  whether^  the 
steam  is  exhausted  directly  into  the  atmosphere  or  condensed  in  a 
cooling  device  to  form  a  partial  vacuum.  Another  general  division 
is  compound  or  noncompowndj  with  a  further  classification  of  the 
former  into  double-,  triple-,  and  quadruple-expansion  engines, 
according  to  the  number  of  units  in  which  the  steam  is 
utilized.  Single-  or  double-acting  engines  are  distinguished  according 
to  whether  the  steam  acts  on  one  or  both  ends  of  a  piston.  Steam 
pumps,  steam  hammers,  etc. ,  are  nonrotitive.  Direct-acting  engines  are 
those  in  which  no  lever  is  interposed  between  the  connecting  rod  and 
piston  rod,  as  in  the  case  of  abeam  engine.  Horizontal- ^  vertical- ^  or 
inclined-cylinder  engines  are  obviously  classified  according  to  the 
position  of  the  cylinder,  a  few  vertical  cylinder  engines  being  in  the 
inverted-cylinder  class.  In  osdlhtin^  cylinder  the  cylinder  moves 
back  and  forth  on  an  axis,  thereby  dispensing  with  a  connecting  rod. 

In  rotary  engines  there  is  no  piston  in  the  ordinary  sense  and  there 
is  no  necessity  of  converting  the  usual  reciprocating  motion  into 
rotary  motion.  Steam  turbines  may  be  consiaered  as  a  special  type 
of  rotary  engines,  but  differ  in  that  they  are  actuated  by  the  kinetic 
energy  of  moving  steam  rather  than  by  the  expansion  of  steam  under 

Eressure.  Turbines  are  also  divided  into  imjnilse,  reaction^  and  com- 
ination  reaction  and  impulse  turbines.  The  various  types  of 
reciprocating  engines  also  may  be  distinguished  according  to  the 
valve  action,  of  which  the  Corliss  and  pldin  slide  valve  are  the  inain 
distinctions,  although  a  relatively  recent  type  is  the  Unaflow  engine, 
in  which  the  inlet  valves  are  mechanicallv  operated,  while  the  exhaust 
from  both  ends  of  the  cylinder  goes  out  through  a  common  port,  which 
is  covered  or  opened  by  the  piston,  which  is  unusually  long,  in  its  travel. 
The  above  may  serve  to  indicate  some  of  the  more  important 
general  classes  of  steam  engines  in  common  use,  according  to  the 
general  construction  or  method  of  operation.  There  are  other 
special  types,  as,  for  example,  the  Pulsometer,  a  pump  in  which  the 
steam  acts  directh'^  in  the  same  cylinder  against  the  liquid  that  is 
being  pumped.  The  distinction  between  high-speed  and  low-speed 
engines  is  also  important.  Most  of  these  classes,  however,  may  be 
considered  according  to  the  grouping  adopted  by  the  Federal  Census, 
which  distinguishes  only  (1)  stationary  and  portable  steam  engines 
other  than  turbines;  (2)  marine  other  than  turbines;  (3)  steam 
turbines;  and  (4)  traction  engines.  Steam  locomotives,  as  in  the 
tariff  act,  are  taken  up  separately. 

The  Census  classification,  wliich  is  roughly  according  to  the 
uses,  will  be  generally  used,  so  far  as  practicable,  in  this  survey.  A 
further  discussion  of  the  uses  is  unnecessary  further  than  that  steam 
engines  are  ordinarily  the  commonest  type  of  prime  mover,  and  m 
regions  in  which  coal  is  cheaply  obtainable  and  where  water  power  is 
lacking  they  are  generally  tne  cheapest  source  of  power,     in  units 
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of  over  about  200  horsepower  turbines  are  generally  cheaper  in  first 
<?ost  than  reciprocating  engines  and  are  more  efficient. 

Internal-combustion  ^engines  have  displaced  steam  in  many  cases, 
particularly  in  automobiles  and  tractors.  Heavjr  oil  engines  have 
introduced  serious  competition  with  steam  engines  in  certain  sections, 
notably  the  southwestern  part  of  the  United  States,  where  coal  is 
costly  and  fuel  oil  is  reasonably  cheap.  Water  power  when  available 
is  a  general  substitute  for  steam-generated  power.  Another  element 
that  inay  be  considered  of  great  importance  in  the  steam-engine 
trade  is  the  modern  use  of  electricity,  which  eliminates  the  great 
number  of  individual  steam  plants  in  lactones  and  works  owing  to 
the  CTeater  economy  of  central  power  houses  and  the  greater  flexibuity 
of  electric  power.  The  various  substitutes  for  steam  engines,  how- 
ever, have  rather  served  to  reduce  somewhat  the  expansion  in  the 
manufacture  and  use  of  steam  engines  than  to  displace  steam  engines 
from  the  field  of  power  generation.  The  number  of  steam  engines 
produced  each  year  is  increasing,  but  less  rapidly  than  the  expansion 
in  the  use  of  power. 

DOMESTIC   PRODUCTION. 

Owing  to  the  fact  that  the  United  States  is  the  largest  user  of  power 
in  the  world,  the  domestic  market  for  steam  engines  is  greater  m  this 
country  than  in  any  other  part  of  the  world.  The  industry  is  a  large 
and  important  one,  the  value  of  the  product  in  1914  being  given  by 
the  Federal  census  as  over  $30,000,000.  It  is  doubtless  much  more 
at  the  present  time. 

Raw  materials. — The  raw  materials  for  the  manufacture  of  steam 
engines  are  the  same  as  for  other  classes  of  machinery.  The  most 
important  item  is  iron  and  steel,  with  minor  quantities  of  brass  and 
otner  finish  or  bearing  metals.  Oil  cups,  cylmder  and  crank, oiling 
devices,  and  other  accessories  may  be  purchased  from  special  manu- 
facturers or  made  in  the  steam-engine  factories. 

As  in  other  classes  of  machinery  manufacture,  the  domestic  maker 
can  secure  his  raw  materials  in  sufficient  quantity  in  this  country 
and  in  this  industry  the  prices  of  raw  materials  here  and  abroad  are 
so  nearly  the  same,  under  normal  conditions,  that  they  need  not  be 
considered.  The  balance  of  advantage,  if  any,  should  be  with  the 
American  makers  in  the  future  as  at  present. 

Equipment, — ^The  manufacture  of  a  complete  steam  engine,  even 
in  the  smaller  sizes,  calls  for  a  large  amount  of  equipment,  including 
a  foundry,  machine  shops,  and  forging  plant.  Such  equipment  is 
expensive,  but  is  no  more  costly  per  unit  in  this  country  than  abroad, 
although  owing  to  the  general  principle  of  mechanical  methods  of 
production  in  this  country  the  equipment  of  American  plants  per  unit 
ojf  annual  product  is  more  extensive  than  that  of  foreign  plants  of 
similar  capacity. 

Methods  of  jyroduction, — Steam  engines  are  made  in  large  quantities. 
The  smaller  sizes,  as  produced  by  anjr  one  manufacturer,  are  made 
according  to  standara  designs, .  enablms  the  adoption  of  mass  pro- 
duction methods.  Larger  sizes  are  fairly  well  standardized,  subject 
to  minor  changes  in  design  to  meet  mdividual  conditions.  The 
details  of  manufacture  are  similar  to  those  in  the  manufacture  of 
other  classes  of  machinery.     Great  precision  is  required  in  certain 
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parts,  but  no  unusual  difficulty  is  found  in  the  production  of  inter- 
changeable parts,  and  in  this  country  there  is  little  necessity  for 
further  finishing  and  fitting  in  the  assembly  departments  of  the 
factories.  A  large  amount  of  skilled  male  laoor  is  employed  in  the 
operation  of  the  various  machine  tools,  but  in  the  United  States  the 
number  of  operations  required  to  be  performed  by  any  one  man  are 
relatively  few. 

OrgamzcUion. — ^A  considerable  proportion  of  the  total  output  of 
steam  engines  comes  from  firms  primarily  engaged  in  the  manufacture 
of  other  classes  of  machinery.  It  is  thereiore  impracticable  to 
attempt  to  estimate  the  total  amount  of  capital  invested  in  the 
industry.  Air  compressors,  pumps,  and  many  other  classes  of 
machinery,  whether  or  not  designed  to  be  driven  by  steam  power,  are 
frequently  manufactured  in  the  same  establishment  and  utilize  the 
same  equipment.  The  larger  machinery  factories  may  produce  a 
variety  of  sizes  and  types  of  steam  engines.  Some  of  the  largest  firms 
manuiacture  practically  a  full  line  of  en^nes  for  every  purpose, 
although  there  are  also  firms  which  specialize  to  a  considerable 
degree  and  devote  themselves  exclusively  to  the  manufacture  of  one 
model. 

The  Federal  Census  reports  that  809  establishments  reported  the 
manufacture  of  engines  in  1914  and  of  these  243  made  steam  engines. 
Doubtless,  however,  this  number  includes  many  establishments  m 
which  steam  engines  are  a  minor  product.  A  large  fraction  of  the 
total  output  comes  from  some  15  to  20  important  firms,  several  of 
which  operate  more  than  one  plant. 

GeograpJiical  distribution. — Pennsylvania  is  the  leading  State  in 
the  production  of  steam  engines,  furnishing  39.6  per  cent  of  the  total 
horsepow^er  and  33.4  per  cent  of  the  total  value  as  reported  to  the 
Census  in  1914.  New  York  ranked  second  in  noint  of  horsepowers, 
furnishing  25.2  per  cent  of  the  total;  but  Wisconsin  reported  a 
larger  value  of  output,  14.3  per  cent  of  the  value  as  compared  with 
11.2  per  cent  reported  from  rfew  York,  although  only  11.4  per  cent 
of  the  total  horsepower  was  manufactured  in  Wisconsin  in  that 
vear.  The  production  in  various  States  will  be  found  on  page  21, 
but  it  will  be  noted  that  the  above  three  States  furnished  over  75 
per  cent  of  the  horsepower  and  nearly  60  per  cent  of  the  value  of 
the  engines  produced  in  1914.  It  is  interesting  to  note  the  extraor- 
dinarily high  valuation  per  horsepower  of  the  Michigan  product. 
A  large  number  of  small  engines  were  reported  from  that  State, 
the  average  being  under  20  horsepower  and  valued  at  about  $42.50 
)er  horsei)ower  as  compared  with  an  average  value  per  horsepower 
or  all  the  engines  reported  of  only  $13.  Tne  average  rating  of  all 
the  engines  produced  in  the  United  States  in  that  year  was  over 
120  horsepower. 

History  of  the  ivdvMry. — Probabh"  the  oldest  t;  pe  of  steam  engine 
is  that  described  b  v  Hero  of  Alexandria  in  130  B.  C.  This  primitive 
engine,  referred  to  as  an  aelopile,  consisted  of  a  spherical  vessel 
pivoted  on  a  central  axis  and  supplied  with  steam  tnrough  one  of 
the  pivots.  The  steam  escaped  bv  means  of  bent  tubes  faced  tai?- 
gentialh  and  arranged  perpendicularly  to  the  axis.  The  force  of 
the  steam  as  it  blew  out  into  the  air  revolved  the  globe.  The  principle 
is  similar  to  that  of  a  reaction  turbine,  although  this  crude  appUca- 
tion  was  practically  nothing  but   a  to}'.     There  were  practically 
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no  further  developments  in  the  application  of  steam  to  power  genera- 
tion imtil  the  seventeenth  century,  when  attention  was  directed  to 
this  problem.  According  to  the  Enc%  clopedia  Britannica,  the  first 
rommerciallv  successful  steam  engine  was  a  pumping  device  patented 
by  Thomas  Saverv"  in  1698.  T^iis  device  consisted  essentialh-  of 
a  hollow  vessel  into  which  steam  could  he  introduced  and  then  con- 
densed by  means  of  a  cold  water  jet.  The  resulting  suction  would 
<^rve  to  iiraw  up  water  from  a  cistern,  filling  the  vessel,  which  could 
be  again  emptied  by  closing  the  suction  connection  and  admitting 
steam.  Vanous  other  developments  followed  Savery's  engine,  but 
it  was  not  until  James  Watt,  an  instrument  maker  of  Glasgow, 
patented  his  first  steam  engine  in  1769  that  anything  approacning 
an  economical  engine  was  produced.  Watt's  studies  proved  the 
basis  for  most  of  the  radical  developments  in  the  reciprocating  steam 
engine,  although  later  inventions  have  resulted  in  enormous  im- 
provements over  early  engines.  A  great  number  of  inventors  have 
contributed  to  this  progress,  but  it  is  unnecessary  even  to  list  the- 
names,  as  patents  are  no  longer  an  important  factor  in  the  industry 
and  all  classes  of  engines  are  now  being  made  in  the  United  States. 
Mention  should,  however,  be  made  of  the  steam  turbine  adopted  at 
first  for  marine  use.  These  engines,  which  operate  upon  different 
principles  from  those  underlying  Watt's  chief  inventions,  were  de- 
veloped independently  and  along  fundamentally  different  lines  by 
Dr.  Uustav  de  Laval  and  C.  A.  Parsons,  who  produced  in  the  latter 
part  of  the  nineteenth  centurv^  the  turbines  which  now  bear  their 
names. 

In  every]  line  of  these  manufactures  various  improvements  and 
special  designs  for  certain  purposes  have  been  maae  and  patented 
either  by  American  inventors  or  foreigners.  On  account  of  the  large 
requirements  of  the  United  States.,  as  soon  as  a  new  design  has  es- 
tablished a  market  in  this  coimtry  the  right  to  manufacture  it  is 
licensed  to  some  American  engine  company.  One  of  the  most  recent 
examples  is  the  case  previously  cited  of  the  Unaflow  engine,  patented 
by  a  German  (Dr.  Stmnpf)  and  for  a  time  imported  to  some  extent 
into  this  coimtry.  There  are  now  several  American  companies  which 
manufacture  this  type  in  their  own  plants. 

Domestic  production  and  consumption. — The  American  output  of 
steam  engines  is  largely  in  excess  of  domestic  requirements  and  the 
diversity  of  domestic  products  is  sufficient  to  cover  all  the  different 
classes.  Owing  to  the  production  of  other  machinery  in  the  larger 
works,  the  toted  productive  tjapacity  of  the  country  has  not  been  fiuly 
utilized  in  the  manufacture  of  steam  engines  and  the  output  could  be 
increased  verv  largely.  There  is  a  marked  tendency  in  the  United 
States  toward  the  adoption  of  internal-combustion  engines  for  small 
power  units,  with  a  consequent  reduction  in  the  demand  for  small 
steam  units.  The  demand  for  large  steam  plants,  however,  has  been 
increasing  in  spite  of  the  large  number  of  neavy  oil  (Diesel)  engine 
installations. 

Domestic  exports, — ^The  exports  of  steam  engines  are  listed  by  the 
Department  of  Commerce  imder  the  following  designations:  (1) 
Marine.  (2)  stationary,  and  (3)  traction  and  caterpillar.  Some  steam 
engines,  as  well  as  internal-combustion  and  other  engines,  are  also 
included  under  the  designation  '^AU  other  engines,"  and  parts  of 
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steam  engines  will  also  be  included  with  parts  of  other  ensuies  in  tbc 
designation  "All  other  parts/'     Prior  to  1918,  boilers  ana  also  boilex 
tubes,  each  of  which  is  covered  in  other  Tariff  Information  Surveys, 
were  included  with  all  other  parts  of  engines,  but  in  and  sinc«  th^  t 
year  these  articles  have  been  listed  separately.     This  is  also  the  caj3-< 
with  steam  locomotives,  which,  as  indicated,  are  discussed  in  a  separ- 
ate Tariff  Information  Survey. 

The  export  statistics  for  the  marine,  stationary,  and  traction  aa  -^ 
caterpillar  steam  engines  are  given  in  this  survey,  and  the  sum  c^  f 
these  is  given  as  the  total  exports  of  steam  engines.     The  statistics  ^ 
for  '* All  other  engines''  and  for  "All  other  parts    of  engines  aregive-^^ 
in  the  Survey  on  Internal  Combustion  Engines,  as  it  is  believed  thak^  * 
these  exports  consisted  in  larger  part  of  internal-combustion  engine^  > 
although  this  is  not  (j^uite  certain  and  it  is  known  that  a  considerable 
amount  of  steam-engine  parts  and  many  steam  engines  are  includec^ 
under  these  general  designations.     The  importance  of  this  overlap  i^ 
indicated  bv  the  following  figures  showing  the  values  of  the  total 
exports  undler  these  classifications: 


Fiscal  ycirs. 


"AU  other    "AU  other 
enginos."       partii.'* 


1913 11,430,250  S3, 786, 112 

ItfU -'-rr.__ 

191.S 

1916 

1917 d;  1.-19.486  MT.QU^TW 

191.H 2. MM.  115  i«19.73A.«(«> 

1919 .),47T,«6S  «3!!i,«»5.<K> 


932,078         3»Sa6,9M 
7IM.361         2.M6,iaB 
3,462.49N         7.273,50 


^  Mainiii(Toa.s(*<<:to  France.  Uiiltcd  Kingdom,  and  Caiiada,  but  oxporti  to  other  cuuiitrioLsoKCcpt  AiutraliA 
practically  doubled  in  IU17  a.s  comiiured  with  previous  year. 

'  Uoilcrit  and  boiler  tubes  huvinf:  a  total  value  of  $10,217,741  in  1918  and  S15;il6,355  in  1919  nctt  iriHii  'e  I 
s.  II «   1917,  but  these  were  includotl  prior  to  1915. 

Tractors  constitute  the  largest  single  item  in  the  exports  of  st^am 
engines,  ahhough  exceeded  in  importance  by  marine  engines  in  1919, 
The  exports  of  marine  engines  siiow  a  remarkable  increase  in  1918 
and  1919,  although  formerly  relatively  small.  Since  many  of  these 
engines  are  produced  in  the  sliipyards,  the  increase  in  exports  may 
be  directly  attributed  to  the  Great  War  and  postwar  stimulation  in 
American  shipbuilding.  These  figures  do  not  include  the  value  of 
engines  in  complete  vessels.  These  do  not  appear  in  the  Impart- 
ment  of  Commerce  statistics.  The  total  exports  of  all  kinos  of 
steam  engines  grently  increased  after  tjie  outbreak  of  the  war,  in 

f)«rt  because  of  tiie  reduction  of  exports  from  European  nations, 
)ut  es|>eciully  on  account  of  the  increased  use  of  steam  power  in 
South  Ameri<'a  and  the  Far  East.  Canada  is  the  main  market  for 
all  three  classes  of  steam  engines,  althou<^h  steam  tractors  were  sent 
in  larger  (juantities  to  tlie  I'nited  Kingdom  (a  large  user  but  ordi- 
narily able  to  supply  its  own  requirements),  and  to T^uropean  Russia 
in  the  fiscal  year  191S.  Cuba  is  a  lai-ge  customer  for  both  traction 
and  stationary  steam  engine^>  and  considerable  quantities  of  both 
these  classes  are  sohl  to  other  Latin  American  countries.  Most  of 
tlie  shipments  t<»  these  countries  are  of  small  engines^  chiefly  plain 
slide-valve  engines,  wliicli,  while  not  particularly  economical  in 
operation  are  well  adapted  tt>  the  needs  of  partially  developetl  dis- 
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tricts.  These  American  engines  are  ordinarily  much  cheaper  than 
those  made  in  European  countries  and  are  sufficiently  serviceable. 
The  exports  of  high  class  stationary  engines,  particulariy  in  the 
lai^er  imits,  are  comparatively  small. 

FOREIGN   PRODUCTION. 

Next  to  the  United  States,  England  is  probably  the  largest  pro- 
ducer and  user  of  steam  engines  in  the  worid.  A  lar^e  British 
export  trade  has  been  developed.  Germany,  France,  and  Belgium 
also  are  lai^e  exporters  of  steam  engines.  In  general,  the  foreign 
articles  are  heavier  built  and  more  expensive  than  the  engines  made 
in  this  country.  Swedish  turbines,  however,  are  of  similar  design 
to  those  made  in  this  country  and  Sweden  is  a  large  exporter  of 
several  types  of  steam  turbines,  one  model  (Lungstrom)  especially 
being  installed  in  several  British  power  plants,  on  accoimt  of  its 
superior  efficiency.  These  turbines,  as  well  as  the  Parsons  marine 
turbine,  a  British  product,  are  also  made  under  license  in  the  United 
'  States  for  i\jnerican  consumption,  although  the  requirements  of 
other  markets  are  chiefly  supplied  by  manufacture  in  Europe. 

The  conditions  of  manufacture  of  steam  engines  in  various  foreign 
countries  are  similar  to  those  in  general  machinery  manufacture  and 
need  not  be  described  here  in  detail.  The  general  factors  are  the 
lower  wages  abroad,  accompanied  by  less  foreign  output  per  em- 
ployee owing  to  poorer  equipment  and  organization  and  dispropor- 
tionate attention  to  details  of  finish. 

IMPORTS. 

The  imports  of  steam  engines  in  recent  years  have  been  negligible 
as  compared  with  the  domestic  production.  In  the  five  years  imme- 
diately preceding  the  outbreak  of  the  war  in  Europe  the  maximum 
importation  for  any  one  year  was  valued  at  only  $183,539  (1912). 
During  the  war  the  imports  dropped  to  $9,357  in  1917  (fiscal  year), 
but  again  increased  in  1918.  The  imports  during  each  quarter  of 
the  calendar  year  1919  were  unusually  large,  amounting  to  52 
engines,  valued  at  $344,092.  In  the  calendar  year  of  1920, 60  engines, 
valued  at  $148,878,  were  imported.  As  will  be  noted  in  the  import 
statistics  infra,  there  is  also  a  very  small  importation  of  steam  en- 
gmes  under  the  provisions  for  the  free  entry  of  material  for  the 
equipment,  etc,  of  vessels. 

The  countries  of  origin  of  these  imports  are  not  published  by  the 
Department  of  Commerce.  Inquiries  among  New  York  sales  agents 
of  the  various  American  engine  companies  as  to  the  character  oi  the 
imports  resulted  in  no  information,  most  of  them  being  surprised  to 
discover  that  any  foreign  steam  engines  are  coming  into  this  country. 
A  representative  of  one  of  the  largest  companies  stated  that  the  total 
imports  even  for  the  calendar  year  1919  were  less  than  one  week's 
good  business  for  a  single  American  concern.  Several  invoices  exam- 
ined by  the  Tariff  Commission  in  1920  proved  to  be  steam  winches, 
chiefly  for  use  on  vessels. 
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PRICES. 

The  prices  of  steam  engines  vary  widely,  i;iot  only  according  to 
horsepower  rating,  but  according  to  the  type,  efficiency,  speed,  steam 
pressure,  and  other  factors.  One  manufacturer,  for  example,  quotes 
various  models  of  reciprocating  steam  engines,  without  condensing 
apparatus,  as  follows  (November,  1920) : 

100  horsepower $6,000     500  horsepower $12,000 

500  horsepower 9,000  i  800  horsepower 18,000 

It  will  be  noted  that  the  cost  per  horsepower  rating  varies  from 
about  S16.50  to  $60.  The  higher  valuation  is  for  a  specially  designed 
engine  of  relatively  slow  speed.  This  necessitates  neavy  construc- 
tion per  unit  of  power  developed.  Small  engines  are  generally  more 
expensive  per  horsepower  than  the  larger  units.  The  bulk  of  the 
American  product,  however,  is  priced  at  from  $20  to  $25  per  horse- 
power in  units  of  over  100  horsepower.  The  smaller  enmnes  gener- 
ally run  up  to  about  $30  to  $40  per  horsepower,  although  there  is  a 
large  sale  in  South  America  of  an  American  engine  which  is  priced 
in  1920  at  as  low  as  $20  per  horsepower  in  units  of  50  horsepower  and 
less. 

Turbine  prices  are  frequently  much  lower  than  the  prices  of  recip- 
rocating types.  On  a  horsepower  basis  the  prices  per  horsepower 
show  an  even  greater  variation  than  those  of  reciprocating  engines, 
owing  to  the  fact  that  only  shght  changes  in  design  and  construction 
are  required  in  engines  with  as  wide  a  difference  in  rating  as  200  to 
700  horsepower.  Many  turbines  are  sold  in  direct  connected  units 
with  generators,  the  price  including  the  complete  outfit.  As  illus- 
trating the  ordinary  run  of  prices,  a  typical  model  capable  of  gener- 
ating about  400  horsepower  is  sold  in  1920  at  $3,600,  exclusive  of 
auxiliary  equipment.  In  general,  turbine  prices  in  the  medium- 
sized  units  will  probably  range  from  about  $5  to  $10  per  horsepower 
rating. 

The  prices  of  steam  engines  have  increased  greatly  since  1914.  In 
the  case  of  the  cheapest  models  the  increase  is  about  100  per  cent, 
while  in  the  larger  units,  and  especially  in  the  better  quality  of  en- 
gines, increases  of  60  per  cent  or  less  are  reported.  There  has  been 
no  general  flat  advance.  The  prices  of  different  models  have  appar- 
ently been  independently  determined  by  the  different  manufacturers. 

TARIFF  HISTORY. 

Steam  engines  were  first  specifically  mentioned  in  the  American 
tariff  in  1909,  when  they  were  made  dutiable  at  30  per  cent.  Prior 
to  that  they  were  included  under  the  provisions  for  manufactures  of 
metal,  n.  s.  p.  f.,  dutiable  at  45  per  cent  in  the  acts  of  1883,  1890, 
and  1897,  and  at  35  per  cent  in  the  act  of  1894. 

The  duty  was  cut  in  half  by  the  act  of  1913,  but  there  is  no  evi- 
dence that  this  had  any  material  effect  upon  the  number  imported. 

COMPETITIVE   CONDITIONS. 

American  manufacturers  of  steam  engines  are  making  rapid  prog- 
ress in  foreign  markets  and  are  seemingly  confident  that  they  can 
meet  competition  in  the  American  market.     In  spite  of  the  compara- 
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tively  high  wages  paid  in  this  country  the  domestic  requirements  are 
sufficient  to  permit  the  production  of  separate  designs  m  large  quan- 
tities. Domestic-built  engines  are  peculiarly  adapted  to  .American 
requirements,  and  while  U'equently  not  so  well  built  as  those  pro- 
duced by  their  foreign  competitors,  they  are  satisfactory  for  the  pur- 
poses for  which  they  are  designed.  Tfiere  is  an  adequate  output  of 
nigh-grade  engines  to  satisfy  domestic  requirements,  and  even  in 
these  classes  American  prices  are  generally  lower  than  the  prices  of 
siniilar  engines  in  European  coimtries.  Efarely  is  the  difference  suf- 
ficient to  permit  the  importation  of  European  en^nes  at  competitive 
prices.  Another  factor  which  exerts  a  powerful  mfluence  in  nivor  of 
the  American  manufacturer  in  the  domestic  market  is  the  matter 
of  repairs.  American  engines,  almost  without  exception,  are  stand- 
ardized to  the  extent  that  the  parts  of  any  one  model  are  interchange- 
able and,  if  not  actually  kept  in  stock,  can  be  supplied  on  short  notice. 
In  the  case  of  foreign-built  engines  considerable  delay  may  be  involved 
in  securing  parts.  There  is  the  further  risk  that  such  parts  in  many 
cases  may  not  be  strictly  interchangeable. 

DoTnestic  production,  by  horsepower. 


Total. 


Class. 


Stationary'  and  portable,  other 

than  turbines 

)[ahnc,  other  than  turbines... 

Ttirbines » 

Trartion' 

Steam  engines,  total 


Num- 
ber. 


12,404 

953 

1,307 

4,616 


19,280 


Horse- 
powtf. 


805,682 

73,679 

1,312,718 

173,404 


Value. 


$11,821,964 
1,299,971 
8,662,174 
8,714,529 


2,365,483 


30,498,638 


Number  by  horsepower  groups. 


1,000 
and 
over. 


^  Includes  11  marine  steam  turbines  of  121,000  hwsepower. 

'  Includes  9  automobile  steam  engines  of  294  hOTsepowcr;  value,  $4,750. 


Production  of  steam  engines  in  United  States — States. 

[From  Federal  Census.] 


1914 


States. 


Pennsylvania. 

Wisconsin 

New  York.... 

Michi^n 

Ohio 

Minnesota. 


N'ew  Jersey..., 
Indiana 

Massachusetts. 
Illinois 

Another...'.".! 


Total, 


Number. 

Horse- 

power. 

6,715 

937, 119 

i,8&4 

270,114 

1,549 

594,953 

3,331 

64,442 

1,260 

127,587 

1, 115 

35,215 

705 

4;j,768 

720 

29,649 

1, 


464 
911 
656 


80,516 
39,997 
142,123 


19,280  I    2,365,483 


Value. 


$10,200,938 
4,363,195 
3,402,368 
2,726,979 
2,676,823 
1,311,445 
1,152,957 
1,028,507 
958,681 
781,390 
1,997,366 


30,498,638 
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Fiscal  year: 
1914  ^.. 

1915 

1915 


1916. 
1916. 

1916. 

1917. 
1917- 

1918. 
1918. 


Calendar  year' 

1918 

1918 


1919. 
1919. 

1920. 
1920. 


Im'porUfor  coTisumpiion — Revenue. 

STEAM  ENGINES,  ALL  OTHER. 


Rate  of  duty. 


15  per  cent 

do 

Section  IV,  J5,  act 

Oct.  3, 1913. 

15  per  cent 

Section  IV,  J5,  act 

Oct.  3, 1913. 
Section  IV,  J6,  act 

Oct.  3, 1913. 

15  per  cent 

Section  IV,  J5,  act 

Oct.  3,  1913. 

15  per  cent 

Section  IV,  J5,  act 

Oct  3,  1913. 


15  per  cent 

Section  IV,  J5,  act 

Oct:  3, 1913. 

15  per  cent 

Section  IV,  J  5,  act 

Oct.  3, 1§13. 

15  per  cent 

Section  IV,  J5,  act 

Oct.  3, 1018. 


Quantity. 


Kf/mbn. 


52 

54 

60 
2 


Value. 


S32,225 

14,923 

2,140 

23,654 
40,917 

500 

9,357 

4,58.S 

97,933 
28,719 


758,501 
85,970 

344,002 
198,441 

148,878 
7,822 


Duty 
oollected. 


S4,^^ 
2,238 


3,548 


1,408 
14,680 


Value  per 

unit  of 
quauUty. 


Actual  and 
cantpated 
ad  ▼alorem 


Prr  crnr. 


1W,775 
51,613 
22,332 


16,617.16  I 
3,674.83  |. 

2,481.30 
3,661.00 


15 


IS 


15 


lo 


1^ 


15 


IS 


STEAM  ENGINES. 


Fiscal  year: 
1910 «... 
1910  «... 


1911.. 
1911  >. 


1912.. 
1013.. 
1914 «. 


30  per  cent 

Duty  remitted; 
section  10,  act 
Aug.  5, 1900. 

30  per  cent 

Duty  remitted: 
section  10,  act 
A\i%.  5, 1009. 

30  per  cent 

do 

do 


f00,476 
3,270 


132,307 
173 


183,539 

102,778 
13,646 


127,143 


30,710 


55,061 

30,833 

4,003 


^  Oct.  4. 1013,  to  June  30, 1014.  under  act  of  1013. 

*  AuR.  0, 1900,  to  Jimo  30, 1010,  under  act  of  1000. 
>  For  construction  and  equipment  of  vessels. 

•  July  1  to  Oct.  .3, 1013,  under  act  of  1009. 

Domestic  exports. 

STEAM  AND  OTHER  POWER  ENGINES,  AND  PARTS  OF— STEAM— MARINE.i 

[Fiscal  years.] 


30 


30 


30 
30 


Exported  to— 


1012 


'bTl  v.i.«. 


Canada 

Mexico 

Cuba 

Bra£ll 

Japan 

PniUppine  Islands. 
All  other 


Total. 


5 
3 
3 
2 
1 
1 
12 


27 


$11,870 

1,075 

846 

41,410 

45,760 

440 

24,107 


1013 


Num- 
ber. 


79 
4 
6 
1 


Value. 


4 

15 


125,517       109 


828,838 

4,815 

3,785 

120 


4,458 
20,592 


1014 


Num- 
ber. 


35 
1 
5 


Value. 


8100,857 

570 

5,043 


60, 60S 


3 

0 


615 
12,522 


53         120,507 


>  Included  in  "All  other  engines,  and  parts  of"  prior  to  1012. 
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Domestic  exports — Continued. 
8TSAM  AND  OTHER  POWER  ENGINES,  AND  PARTS  OP-STEAM-MA RINE-Continued. 

[Fiscal  years.] 


Exported  to— 


France . 


iraly 

Ui:iic<l  Kingdom. 

C:ijuula 

Mexico 

Cuba 

ArKmtina 

(•hfle 

British  India 

Australia 

Pliilippine  Islands. 
All 


1915 


1916 


iNiim- 
i  ber. 


Value,    i^berfi   ^'"^"®- 


4 
6 


$2,677 
34,774 


2 
1 


1,413 


7 

16 

20 

1 

5 


16,525 
5,987 
7,1S4 
1,568 
6,768 


4,138 

302 

16,777 


2 

1 

2 

23 


Total ,      39  1      60,081        77 


649 

316 

189 

25,616 


53,802 


1917 


Num- 
ber. 


Value. 


13,983 


2 

22 

2 

8 
15 


2,421 

33,450 

307 

18,338 

12,375 


2 

1 


20 


81 


1,090 
590 


77,843 


150,397 


191 S 


Num- 
ber. 


3 

39 

13 

102 

I 

6 
3 
66 
38 
2 
22 
44 


Value. 


112,723 

14,650 

3,554 

675,918 

5,198 

5,411 

1,712 

83,324 

37,511 

357 

11,905 

154,389 


339     1,006,652 


STEAM  ENGINES,  AND  PARTS  OF— MARINE. 

[Calendar  years.] 


Exported  to — 


Franre 

^pain 

Tnited  Kingdom 

r&iiada 

Cuba 

Areentlua 

CI&. 

Peru 

Cfaiiia .- 

British  India 

Britisb  Straits  Settlements. 

Hmigkong 

Jafian 

Philippine  Islands 

AOoiJier 


1918 


1919 


1920 


Num- 
ber. 


Total. 


48 
5 
3 
2 
2 
26 
13 


38 

2 

92 

50 


295 


Value. 


119,523 
3,100 


Nimi- 
ber. 


753,399 
4,791 
10,150 
1,605 
15,082 
17,773 
28,837 


172,681 

1,700 

275. 9S6 

32,752 


18 

17 

6 

72 

16 

5 

1 

2 

12 

4 

4 

2 

11 

aoi 

30 


1,337,349 


401 


Value. 


Num- 
ber. 


17,954 
15,013 
13,306 

467,372 
12,490 
39,  M7 
80,000 
4,560 
71,559 
7,618 

118u0Q0 

161,600 
28,982 

163,300 
37,135 


1,228,84) 


251 


Value. 


1819,618 


STEAM   AND  OTHER  POWER  ENGINES,  AND    PARTS   OF— STEAM— STATIONARY.* 

[Fiscal  years.] 


Exported  to— 


France 

Germany 

Rustda  in  Europe. 
Uultod  Kingdom. 

Canada 

Mexico 

Cuba, 


Argentina. 

Brasil 

CbUe 


1912 


1913 


1914 


Num- 
ber. 


Japan 

Au^ctralia 

Philippine  Islands. 
Another 


2 

14 
16 

117 

245 
72 

101 
46 
72 
16 
16 
17 
28 

244 


Total 1,006 


Value. 


11,850 

2.562 

32,161 

54,310 

247,729 

61,045 

90,332 

17,386 

42,149 

9,272 

7,539 

11,593 

22,207 

150,446 


Num- 
ber. 


6 
2 


V.,u..   I  Nmn- 


$3,171 
1,960 


750,581 


26 

44,047 

360 

260,042 

47 

51,129 

115 

99,293 

20 

8,100 

67 

78,524 

20 

13,579 

10 

9,389 

17 

8,334 

24 

19,864 

179 

110,951 

5 
1 
4 

28 
236 

74 


Value. 


$3,000 
583 

1,166 

34,810 

189,786 

39,572 


893 


708,383 


58 

38,46S 

1    11 

10,357 

13 

3,922 

1    28 

23,904 

21 

13, 450 

7 

74.205 

18 

29,090 

268 

275,564 

772 

1 

737,  S77 

I  Included  in  "Steam  and  other  power  stationary  engines"  prior  to  1912. 
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Domestic  exports — Continued. 

STEAM  AND  OTHER  POWER  ENGINES,  AND  PARTS  OF— STEAM~STATIONARY-Con. 

[Fiscal  years.] 


Exixjrted  to— 


France 

United  Kingdom.. 

Canada 

Mexico 

Cuba 

Argentina 

Brazil 

ChUe 

Colombia 

Japan 

Australia 

Philippine  Islands. 
All  other 


1915 


1916 


1917 


N^-;    Vria..    |N^-!    V.U.,. 


14 

113 

16 

60 

6 

9 
20 
12 

1 
51 

1 
94 


$15,650 

103,137 

8,387 

60,081 

4,521 

6,371 

26,918 

7,133 

2,900 

15,196 

283 

47,669 


13 

3 

173 

12 

141 

4 

2 


112,280 

3,677 

142,049 

17,019 

132,946 

12,475 

1,829 


6 
4 

7 

6 

89 


2,665 

5,692 

1,095 

12,6a5 

67,517 


Num- 
ber. 


Value. 


1918 


Num- 
ber. 


Value. 


1 

6 

183 

27 

128 

14 

9 

4 

11 

10 

7 

3 

117 


1379 

4,136 

195,374 

23,296 

195,087 

3,389 

21,221 

12,065 

7,384 

36,861 

11,254 

6,456 

407,402 


Total '    397 


296,246       460  I     411,849  1    520       921,904 


I 


25 

S29,9KS 

10 

43,069 

238 

364,407 

60 

44, 4») 

147 

180,771 

24 

13,433 

15 

19,006 

7 

13,690 

13 

15,490 

61  • 

36.6,il 

4 

1,324 

36  1 

42,2^0 

170 

137.  ll.> 

810 

941,742 

STEAM  ENGINES  AND  PARTS  OF— STATIONARY. 

[Calendar  years.) 


1918 


Exported  to — 


France. 
Italy. 


United  Kingdom 

Canada 

Mexico 

Trinidad  and  Tobago. 
Cuba 


Argentina. 

Brasil 

ChUe 


Peru 

Uruguay 

China 

British  India 

Japan 

Philippine  Islands. 
Another 


Niun- 
bcr. 


27 

7 

1 

232 

43 

5 

163 

49 

9 

5 

11 

1 

50 

6 

65 

142 

166 


Value. 


S38,060 

50,3«2 

250 

382,940 
37, 816 
15,266 

120,466 
19, 816 
12,055 
32, 114 
22,007 
6,300 
48,404 
2,970 
79,361 
94,333 
94,344 


1919 


Total ,    982  I    1,056,884 

I 


Num- 
ber. 


2 

3 

9 

174 

35 

1 

60 

77 

21 

4 

I 

1 

83 

54 

17 

89 

152 


789 


Value. 


f6,040 

5,650 

12,214 

273,057 

70,737 

4,000 

172,800 
60,525 
78,934 
5,500 
12,430 
20,000 
90,417 
85,769 
18,642 

186,433 

218,099 


1920 


Num- 
ber. 


Value. 


1,321,247 


1,132  I    $2,381,639 


HTEAM   AND    OTHER    POWER    ENGINES    AND    PARTS   OF— STEAM-TRACTION    AND 

CATERPILLAR.* 

(Fiscal  years.l 


Exported  to— 


1912 


1913 


Num 
ber. 


A  iiittrln- Hungary I  3 

Franc<» i  1 

RuMla  in  Europe I  14 

United  Kingdom 25 

<  'anada \  259 

Mexico ,  4 

< '  uba '.....!!!!!!'.*!!*.*!!! 3 

Argentina ..*...* '  111 

Australia 5 

Philippine  I.<«lands ....*"*.' *.".' .'..*] .1  9 

All  other *                      i  24 


ToUl 458 


Value 


$8,300 

1,050 

33, 177 

28.100 

47H,  526 

9,233 

7,666 

244, 402 

H,220 

26,14S 

62, 060 


Value. 


$40,465 
3,090 


6,460 

1,058,600 

10,610 

7,820 
89, 356 
17,306 
46,166 
62,573 


1914 


Niun- 
ber. 

Value. 

17 

$17,268 

906,882       661  I     1,343,346 


228 
1 
3 

50 
9 
7 

46 


388,477 

2,50t 

8,6». 

105,047 

25,04.. 

12, 162 

98,630 


361 


657, »15 


» Included  in  "Steum  and  other  power  traction  engines"  prior  to  1912. 
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Domestic  exports — Continued. 

STEAM    AND    OTHER    POWER   ENGINES   AND   PARTS   OF-STEAM- TRACTION   AND 

CATERPILLAR— Continued. 

(Fiscal  years.) 


Exported  to— 


France 

United  Kingdom.. 

Canada 

Mexico , 

Cul» 

Peru 

Braiil 

Australlm 

PhiliDplne  Islands . 
Allother 


Total. 


1915 


Num- 
ber. 


19 
3 

59 
1 
2 
1 
4 
3 


17 


109 


Value. 


»47,528 
5,350 

106,768 
1,900 
5.270 
4,304 
13,050 
5,147 


47,292 


236,580 


1916 


Nimi- 
ber. 


12 

26 

76 

4 

6 
2 
2 


1 
21 


Value. 


116,865 

89,658 

159,211 

3,790 

19,491 

6,058 

1,966 


1917 


Num- 
ber. 


6 

151 

308 

25 

4 

1 


5,470  ' 
37,566  I 


4 

17 


150  I    340,075 


511 


V^alue. 


$18,012 

701, 238 

5»l,952 

53.299 

6,709 

1,950 


9,661 
45,615 


1,432,036 


Exported  to— 


France 
Italy 


Ru^Ela  in  Europe . 
United  Kingdom. 

^^anada 

Mexico 

Tuba 

Peru 


Ar^ntina. 
Brazil. 


Pbilinpine  Islands . 
.VUother 


Num- 
ber. 


133 

65 

144 

676 

241 

133 

74 

25 

2 

2 

1 

42 


1918 


Value. 


$273,792 

60,200 

755,955 

650,601 

46^327 

231,135 

93,524 

24,615 

1,808 

2,316 

1,500 

41, 110 


Total 1,538  ,      2,603,878 


STEAM  ENGINES  AND  PARTS  OF— TRACTION. 

[Calendar  years.] 


1918 


Exported  to— 


France 

Italy 

Norway 

Rumania 

tJnited  Kingdom.. 

Unada 

Mexico , 

Cuba 

Argentina 

Peru 

J»pan , 

^tiillopine  Islands. 
•Ml  other 


Num- 
ber. 


88 
64 


319 

287 

117 

79 

14 

21 


38 


Value. 


$119,425 
54,000 


359,766 
469,505 
205,768 
118,064 
26,639 
21,327 


34,483 


1919 


Num- 
ber. 


98 


28 

77 

248 

190 

103 

8 

27 

1 

2 

72 

59 


Value. 


$98,430 


24,872 

34,703 

259,450 

255,886 

159,426 

15,661 

43,253 

4,252 

11, 810 

119,239 

69,312 


Total 1,027       1,408,977  j        913  i     1,096,294 


1920 


Num- 
ber. 


Value. 


447      $806, 433 
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Court  and  Treasury  Decisions. 

Locomotives  are  steam  engines,  para^aph  197  of  the  act  of  1913 
being  broad  enough  to  cover  both  special  and  portable  steam  engines. 
(G.  A.  7300,  T.  D.  32018,  of  1911.)  Rock  drills  and  bar  hoists  manu- 
factured as  machines  to  be  operated  by  compressed  air,  and  as  to  the 
bar  hoists  specially  designed  for  use  underground  where  steam  can 
not  be  einployed  as  a  propelling  force,  are  not  steam  engines. 
(Hensel  v.  United  States,  5  Cft.  Gust.  Appls.  481,  of  1915.) 

For  decisions  upon  marine  engines  and  parts  see  survey   upon 
Articles  and  materials  for  the  construction  and  repair  of  vessels 
(Sec.  IV,  Par.  V,  subsecs.  5  and  6,  act  of  1913.) 

Rates  of  duty — Steam  engines  and  parts. 


Act  of— 

Par. 
216 

1883 

1890 

215 

1894 

177 

1897 

193 

1909 
1913 

197 
Ids 

Tarlfl  cUssifkation  or  description. 


Rates  of  duty,  specific 
and  ad  valofvin. 


Manufactures,  articles  or  wves,  not  specially  enumerated  or  pro- 
vided for  in  this  act,  composed  wholly  or  in  part  of  iron,  steel, 
or  copper,  lead,  nickel,  pewter,  ♦  *  *  ilnc,  gold,  silver, 
platinum,  or  any  other  metal,  and  whether  part^  or  wholly 
manufactured. 

Manufactures,  articles,  or  wares,  not  specially  enumerated  or  pro- 
vided for  in  this  act,  composed  wholly  or  in  part  of  iron,  steel, 
lead,  copper,  nickel,  pewter,  zinc,  gold,  silver,  platinum,  alum- 
inum, or  any  other  metal,  and  whether  partly  or  wholly  manu- 
factured. 

Manufactured  articles  or  wares,  not  specially  provided  for  in  this 
act,  composed  wholly  or  in  part  of  any  metal,  and  whether 
partly  or  wholly  manufactured. 

Articles  or  wares  not  specially  provided  for  in  this  act,  composed 
wholly  or  in  part  of  iron,  steel,  lead,- copper,  nickel,  pewter, 
sine,  gold,  silver,  platinum,  aluminum,  or  other  metal,  and 
whether  partly  or  wholly  manufactured. 

•    •   ♦    all  steam  engines 

All  steam  engines,   ♦    ♦   • 


45  per  cent  ad  valorem. 


Do. 


35  per  cent  ad  vaLorem. 


45  per  cent  ad  valorem. 


30  per  cent  ad  valorem. 
15  per  cant  ad  valorem. 


STEAM  LOCOMOTIVES. 


Summary. 


Locomotive  building  is  of  great  importance  in  the  Nation's  busi- 
ness, both  industrially  and  from  a  military  standpoint.  In  1914, 
186,413,199  was  invested  in  the  industry,  wnich  is  located  chiefly  in 
the  Eastern  States.  There  are  only  three  American  builders  maKine 
standard  railroad  locomotives,  but  some  of  the  railroads  build  limited 
numbers  of  engines  for  their  own  use. 

The  chief  producers  are  the  United  States,  England,  and  Germany. 
American  locomotives  are  in  general  larger  and  more  powerful  than 
European,  on  account  of  the  longer  runs  and  heavier  trains  handled. 
British  engines  are  usually  built  with  greater  refinement,  and  are 
fitted  and  finished  more  perfectly,  but  labor-saving  equipment  is 
not  so  largely  used  in  their  manufacture  as  in  America,  and  as  a 
result  British  engines  are  higher  priced  and  British  manufacturers 
can  not  make  the  quick  denveries  characteristic  of  the  American 
builders. 

British  and  German  makers  have  important  advantages  in  ex- 
port trade  due  to  the  large  English  colonial  market,  which  prefers 
engines  of  British  manufacture,  and  to  the  large  English  and  German 
capita]  invested  in  foreign  railroads,  but  the  increasing  price  differ- 
ence in  favor  of  the  American  locomotives  is  tending  to  offset  these 
factors  more  than  formerly. 

American  railroads  do  not  consider  it  practical  to  call  for  the 
greater  refinement  of  EngUsh  makes,  and  owing  to  the  higher  cost  of 
English  engines  there  is  practically  no  foreign  competition  at  present. 

Summary  table — Steam  locomotives. 


Pomes- 
tic  pro- 
duction.1 


1910 

1911 

1912 

1913 

1914 

1B15 

1915 

1917 

1918 

I918» 

1919* 


Jfumbtr. 
4,75ft 
3,530 
4,910 
5,332 
2,235 
2,086 
4.075 
5,44n 
ft,  475 
6,475 
3,272 


Imports 
for  ooii- 
sump- 
tion.' 


1 
9 
6 
21 
14 
6 
6 


Domestic 
exports.'! 


Number. 

314 

387 

512 

771 

273 

835 

1,3«7 

2,861 

2,807 

2,807 

1,110 


Ratio  to  production. 


Imports. 


Per  cent. 


0.a5 
.22 
.11 
.32 


E.Yports 


Per  cent. 
6 
U 
10 
14 
12 
40 
34 
53 
43 


Value  (im- , 
ports  for      Amount 
coiisurap-  I  of  duty, 
tion).       ' 


« 13, 324. 00 
fi7,176.00 
41,803.00 

170,037.00 
98,953.00 
37,785.00 
63,739.00 


4  1498.60 
10,076.40 

6,270.45 
25,505.55 
14,843.00 

5,668.00 

9,561.00 


\>lue  per 

unit  of 
quautit}'. 


4  13,324.00 
7,464.00 
6,967.17 
8,097  00 
7,068.07 
6,297.50 
10,623.17 


Equiva- 
lent ad 
valorem 
rate. 


Per  cent. 


U5 
15 
15 
15 
15 
15 
15 


'  Calendar  years.    Includes  Canadian  output.    (Railway  Age,  Jan.  2, 1919,  Jan.  2, 1920.) 

'^i'cal  years. 

'Calendar  years.  These  flares  are  locomotives  built  for  export,  includini? Canadian  output,  and  are 
nirectly  comparable  with  domestic  production  figures, shown.  Commerce  and  Navigation  figures  showTi 
^  P-  33  are  not  comparable  with  data  on  tliis  page,  (^anadian  production  is  comparatively  small;  in  1019 
Jt  WW  only  3-i  per  cent  of  the  American. 

*  -^'tatistic^  for  locomotives  were  not  segregated  Vefore  1015. 

^  Calendar  years. 
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General  Information. 

ACT  OF  1913. 

Par.  165.  All  steam  engines,  steam  locomotives,  printing  presses, 
and  machine  tools,  15  per  cent  ad  valorem. 

DESCRIPTION. 

Steam  locomotives  are  of  two  general  classes,  standard  railroad 
engines  and  industrial  locomotives.  Railroad  engines  are  further 
distinguished  as  passenger,  freight,  and  switching,  and  again  by 
types  depending  on  the  location  and  number  of  wheels  and  other 
features.  Each  of  these  types  has  been  given  an  arbitrary  name,  as 
''Mogul,"  '^Mikado,"  "Santa  Fe,"  etc.  The  largest  locomotives  are 
compound,  or  triplex;  that  is,  having  one  boiler,  tender  and  control, 
but  two  or  three  sets  of  cj^Unders,  each  coupled  to  a  separate  set  of 
driving  wheels.  Such  engines  are  made  up  to  450  tons  or  more  in 
weight. 

Industrial  engines  are  used  on  standard  or  narrow  gauge  track  in 
lar^e  manufacturing  plants,  plantations,  logging  operations,  etc., 
ana  range  in  weight  from  a  few  tons  up  to  one  hundred  or  more. 
They  are  usually  designed  for  low  speed  and  with  small  fuel  and 
water  capacity. 

Other  important  considerations  aflFecting  design  are  the  fuel  used 
which  may  oe  hard  or  soft  coal,  wood,  or  oil,  ana  the  character  of  the 
service  required,  whether  for  long  or  short  runs,  light  or  heavy 
loads,  etc.  One  type  of  industrial  locomotive  is  made  to  operate 
without  fuel,  deriving  its  power  from  the  energy  stored  in  hot  water 
under  pressure. 

DOMESTIC  PRODUCTION. 

In  1914  steam  locomotives  were  made  in  19  establishments,  hav- 
ing a  total  capital  of  $86,413,199,  and  also  in  14  railroad  shops. 
The  productive  capacity  of  American  shops  is  about  7,000  locomotives 

Eer  year.*  There  were  in  April,  1918,  aoout  70,000  in  service  in  the 
United  States.' 

Maierials. — Low-carbon  steel  is  the  principal  material  used  in 
locomotives.  Recently  the  use  of  alloy  steel  has  been  increasing, 
particularly  chromium  and  vanadium,  for  reciprocating  parts  and 
lor  springs,  axles,  gears,  etc'    A  small  amount  of  brass  is  also  used. 

Equipment. — For  the  production  of  locomotives  large-scale 
foundries  and  forge  and  machine  shops  are  required.  American 
equipment  is  equal  or  superior  to  that  of  European  countries. 

Methods  of  productiov ,—Aific^T\cexi  manufacturers  have  applied  to 
locomotive  making  the  same  large-scale  methods  that  have  oeen  so 
successful  in  other  lines  of  enginoering.  The  English  in  particular 
consider  that  their  product  has  a  finer  fit  and  is  superior  in  operation 
and  endurance  to  that  of  America,  but  P^uropeans  have  not  devel- 
oi)ed  the  methods  of  equipment  necessary  for  production  in  quantities 
equal  to  those  turned  out  here.     The  question  of  greater  standardi- 

I  Rallwav  Ape.  Jan.  10, 1919.    Includes  Canada. 

>  Ibid.    April  2f»,  1918.    Committee  of  builders  in  statement  to  War  Industries  Board. 

•  Locomotive  Dictionary,  1919. 
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zation  was  taken  up  in  1919  by  the  British  Association  of  Railway 
Loconiotive  Engineers.  A  standard  American  locomotive  was  de- 
sio^ied  during  the  war  but  was  not  looked  upon  altog^ether  with  favor 
l»y  the  railroads,  in  view  of  the  diversity  of  their  requirements. 
During  the  war  concentrating  on  certain  tyj)es  effected  a  large  in- 
rroase  of  output. 

Organization. — There  are  three  builders  in  the  United  States 
makmg  standard-gauge  steam  locomotives.  Several  of  the  larger 
railroads  build  enemes  in  their  own  shops,  but  the  number  thus  pro- 
duced ordinarily  does  not  exceed  10  per  cent  of  the  total. 

The  three  manufacturers  are  the  Baldwm  Jjocomotive  Works,  the 
.Vmerican  Locomotive  Co.,  and  the  Lima  Locomotive  Works.  The 
.Vmerican  Locomotive  Co.,  incorporated  in  1910,  is  the  result  of  a 
process  of  consolidation  and  acquisition,  in  which  four  locomotive 
makers  and  several  foimdries  were  absorbed.  The  company  engaged 
for  a  time  in  the  manufacture  of  automobiles.  The  company  now 
operates  six  plants  in  this  country  and  one  in  Canada.  The  Baldwin 
Co.  has  carried  on  business  since  1831,  tlu'ough  various  firm  changes 
and  expansions.  The  Lima  Co.  has  been  m  business  suice  1872. 
There  are  also  several  firms  making  industrial  and  switching  locomo- 
tives, some  of  these  engines  weighing  as  much  as  100  tons  and  ex- 
r(»eding  in  power  manv  small  standard  road  engines.  A  large  invest- 
ment is  required  for  locomotive  maimfacturo  and  a  well-developed 
manufacturmg  organization.  The  outstanding  stock  of  the  Ameri- 
can Co.  is  (1918)  $50,000,000;  of  the  Bald^vin  Co.,  $40,000,000;  and 
of  the  Lima  Co.,  $7,250,000.  A  great  advantage  enjoyed  by  the 
^Vmcrican  producer  is  the  very  large  domestic  market,  greatly  exceed- 
ing that  of  any  other  coimtry. 

There  are  many  concerns,  some  of  them  of  large  size,  making  one 
or  more  specialties  for  locomotive  construction.  AVell-known  ex- 
amples are  the  Westinghouse  Air  Brake  Co.  and  the  New  York  Air 
Brake  Co. 

Geographical  distribution. — Pennsylvania  and  New  York,  contain- 
ing the  main  plants  of  the  Baldwin  and  American  companies,  as  well 
as  the  Pennsylvania  Railroad  shops,  produce  the  greater  part  of  the 
country's  output.  There  are  also  important  factories  in  Ohio,  Vir- 
ginia, and  New  Jersey. 

Domestic  production  and  coiisumptioi}. — In  1914,  locomotives  were 
produced  to  the  value  of  $46,968,144.  Locomotive  production  is  sub- 
ject to  wide  variations  from  year  to  year,  due  to  changes  in  business 
and  financial  conditions.  A  locomotive  depreciates  slowly,  and  in 
periods  of  decreased  earnings  or  difficulty  in  obtaming  capital  old 
engines  will  be  kept  m  sors^ice  and  additions  to  equipment  will  be 
<leferred.  For  this  reason  conclusions  should  not  be  drawn  from  one 
Yoar's  output.  On  page  32  yearly  production  is  sho^^^l  smce  1904. 
The  domestic  market  is  supplied  almost  entirely  by  American  pro- 
ducers. 

Domesti-c  exports. — In  the  three  prewar  years  for  which  data  are 
available,  1912,  1913,  and  1914,  exports  ranged  between  349  and  622 
locomotives  per  year,  their  value  behig  from  three  million  to  six  and 
a  half  million  dollai*s.  This  comitrv  had  no  trade  with  Euro])e,  the 
most  of  its  exports  went  to  Canada,  Japan,  Brazil,  and  some  other 
parts  of  Latin  America.  With  the  bcghining  of  the  war,  there  arose 
an  urgent  need  of  railroad  equipment  m  all  tlie  belligerent  countries, 
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resulting  in  a  great  increase  of  American  exports,  which  reached  a 
maximum  of  $35,889,632  in  1918.  Curtailment  of  European  export 
had  the  effect  of  considerably  increasing  American  trade  in  some 
other  markets,  which  before  had  been  commanded  by  England  and 
Germany.  Competition  has  not  been  entirely  on  a  price  basis,  par- 
ticularly in  the  case  of  British  dominions,  where  English  designs  ami 
the  claimed  sui>oriority  of  British  workmanship  have  been  important 
factors. 

FOREIGN   PRODUCnOX. 

Germany  and  Groat  Britain  are  the  largest  foreign  producers,  and 
the  only  ones  who  are  of  importance  as  competitors  for  world  trade. 
In  the  prewar  period  England  led  the  world  m  exports.  In  1914  she 
exported  about  1,200  locomotives.*  Her  largest  markets  are  her 
dominions  in  India,  Africa,  and  the  Pacific.  ThiB  greater  part  of 
British  engines  for  domestic  service  are  built  by  the  railroad  shops. 
The  firm  oi  Armstrong  Whitworth  have  converted  their  large  ammu- 
nition factory  into  a  locomotive  works  and  anticipate  an  output  of 
2,350  locomotives  a  year  in  the  near  future.^  (Baldwin's  outj)ut  in 
1918  was  3,532.)« 

Before  the  war  the  capacity  of  German  shops  was  about  3,000 
locomotives  per  year.^  In  the  years  1912,  1913,  and  1914  her  output 
was  at  the  rate  of  2,400  to  4,000  locomotives  per  year.  Germany's 
financial  connections  in  the  East  and  in  South  America  opened  to  her 
large  markets  in  these  regions.  In  view  of  the  number  of  engines 
used  up  and  lost  by  Germany  during  and  after  the  war,  how^ever, 
and  the  present  state  of  her  industry,  it  is  not  likely  that  she  will 
reach  an  important  position  for  some  time  to  come." 

France  "  was,  before  the  war,  short  of  locomotives,  and  the  Germans 
despoiled  five  of  her  six  manufacturing  plants.  Belgium  had  eight 
factories,  all  of  which  were  dismantled  in  the  war.  Holland  and 
Scandinavia  relied  chiefly  on  foreign  markets.  Italy  and  Japan 
make  only  enough  to  supply  their  own  needs.  Spain  once  had  a 
factory  wnich  made  15  engines  and  then  closed  owing  to  German 
competition.*'^ 

IMPORTS. 

Since  1915,  when  imports  of  steam  locomotives  were  first  segre- 
gated, they  have  been  negligible,  ranging  in  number  between  1  in 
1915  and  21  in  1918.  The  low  unit  values  indicate  that  they  were 
of  the  industrial  type. 

PRICES. 

Prices  are  somewhat  difficult  to  compare,  owing  to  the  differences 
in  design  of  domestic  and  foreign  engines.  In  general,  American 
prices  are  lower  than  those  of  British  product.  German  manufac- 
turers, however,  have  turned  out  engines  for  export  at  prices  in 
many  instances  below  those  of  American  makers.     In  reply  to  a 

*  Estimated  from  weights  and  values  given  in  Annual  Statement  of  Trade  of  United  Kingdom. 

*  English  press,  1920. 

*  KaOway  Age,  Feb.  28,  1918. 

T  Itailwav  Euirinwr,  London.  August,  1910.    (From  "  Die  Locomotive.") 
»  London  Statist,  July  1?>.  liUiK 
»  Iron  Ape,  Nov.  28,  i9IS. 
i»  Railway  Age.  Feb.  S.  lOis. 
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proposal  late  in  1919  for  locomotives  for  Egyptian  railroads,  British 
manufacturers  quoted  prices  of  $72,900  to  $82,620  each,  with  possible 
delivery  in  1921,  while  American  bids  were  from  $41,310  to  $45,684 
each,  with  delivery  in  four  months."  American  prices  have  increased 
since  the  start  of  the  European  war  in  the  neignborhood  of  100  per 
cent.  Orders  for  British  engines  have  been  reported  at  three  times 
the  prewar  prices." 

TARIFF  HISTORY. 

Locomotives  were  dutiable  under  the  ''basket'*  clauses  of  the  acts 
of  1883,  1890,  1894,  and  1897  at  35  or  45  per  cent  ad  valorem.  In 
1909  all  steam  engines  were  specified  and  made  dutiable  at  30  per 
tent.  The  act  of  1913  specifies  steam  locomotives  and  provides  a 
(hit>*  of  15  per  cent. 

COMPETITIVE   CONDITIONS. 

There  is  at  present  (1921)  a  shortage  of  locomotives  throughout 
the  larger  part  of  the  world,  and  foreign  competition  in  the  domestic 
market  is  veiy  unlikely.  The  requirements  of  England,  France, 
Belgium,  and  Germany  "for  rehabilitation  are  so  large  that  they  will 
be  unable  to  supply  all  of  their  own  needs  for  some  time  to  come, 
and  Great  Britam  is  the  only  one  of  these  which  has  any  possibilities 
of  exporting.  Before  the  war,  European  makers  could  obtain  cheaper 
labor,  but  did  not  use  as  much  labor-saving  equipment,  and  carried 
further  refinements  of  fit  and  finish.  With  the  rise  in  cost  of  Euro- 
pean labor  the  advantage  of  America  in  cost  of  production  has  been 
increased.  The  much  quicker  deliveries  made  by  American  builders 
have  bad  a  very  marked  effect  in  securing  export  orders. 


TARIFF   CONSIDERATIONS. 

Under  present  conditions  there  is  almost  no  importation  of  loco- 
motives, and  there  appears  to  be  httle  prospect  of  foreign  competition 
m  the  near  future.  From  a  revenue  standpoint  the  duty  on  loco- 
motives is  of  little  importance. 

Production  of  steam  locomotives  in  United  States. 

BY  STATES. 

[From  Fpderal  CensiLs.] 


States. 

1899 

1904 

1909          !         1914 

Ntiinlj«r. 

Value. 

Value. 

-  -       - 

Value.             Value. 

\  n.h'fv.Kania 

1,405 
71.8 
2(V3 
121 

$15,  .532, 447 

8,540,899 

Now  Vork 

\«-U  JcfN^V 

\ir.iiiiia./. 

l,l(i5,920 
8,02;>,710 

V.lotWr 

Total 

3,103 

:3:3,  'XA,  970 

K>1,40('>,031 

$34,871,442       $4r..9<:8, 144 

»» Ibid.,  Dec.  9.  1919. 


»«  Iron  Age,  1918,  paurt  1,  p.  1309. 
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Production  of  steam  locomotives  in  United  States — Continued. 

BY  YEARS. 
[From  Fedeial  Census.] 


Year. 


Number. 


1900. 
ig04. 


3,103 


Value. 


S33,aH9r* 

61.406.0: 


1909 ;    34,871,44: 

1914 46,968,14 


1904. 
1909. 
1910. 


1911. 
1912. 
1913. 


[From  Railway  Age,  Jan.  3, 1919,  Jan.  2, 1920  (includes  Canadian  output).] 


Number. 

....  3,441 
....  2,887 
....  4,755 
....  3,630 
....  4,915 
....  5,382 


1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Number. 

2,23.'; 

2.0R5 

....  4^076 
....  5.445 

6,475 

....  3,272 


Production  of  steam  locomotives  in  principal  foreign  countries.^ 


Countries . 


1912 


1913 


Number.  '  Number. 

UnitedStotes •4,915  '     »5,332 

Uermany* |       4,052         3,782 

Canada^ 


1914 


1917 


1918 


1919 


Number.  Number.  Number.  Number. 
■2,235  S5,446  i  >6,475  *Z,m 
*4,100   , 

I  107 


^  Production  of  United  States  shown  for  comparison. 

I  includes  Canada. 

*  London  Statist,  July  19, 1919  (quoted  from  German  sources). 

4  I4a*ted  on  7  months '^production. 

»  Hallway  Moch.  Engr-.  Jan.,  1920.    Railway  Age,  Jan.  2, 1920. 


Imports  of  steam  locom4)tives  for  consumption — Revenue. 


Rate  of  duty.         Quantity. 


Utiialyear  i 

lull '  15  per  cent. 


Number. 


lulft 

luin    

nil/      .... 

\  tiliuiilm  vi'iii: 

IVMU 


.do. 
.do 
.do. 
.do. 

.do. 
.do. 
.do. 


11 

1 

9 

6 

21 

14 
6 
6 


Value. 


28,322.00 
$3,324.00 
67,176.00 
41,803.00 
'170,037.00 

98,953.00 
37, 7K5. 00 
63,739.00 


Duty 
collected. 


4,248.30 

$498.60 

10,076.40 

6,270.45 
25,505.55 


Value  per    '^^^tualan-i 

unit  of       computed 

quanW.  i'^-r^" 


2,674.73 
13,324.00 
7,464.00 
6,967.17 
8,097.00 


14,842.95  ,  7,068.07 
5,667.75  •  6,297.50 
9,560.85      10.623.17 


Perctf^- 

15 
l& 
15 
1* 
15 

\i 
14" 


Domestic  exports  of  steam  locomotives. 

FISCAL  YEARS. 


Kv|)iirt6<l  to— 


I  ill  t  

I  III < I .t  

■   I    I  111  .... 

h   .  II 

»l     I 

It      •    ll    \ln  .»  > 

I  .1  i> 

X      ' .  ill  I  (II  I  *>  t  ^  /'tMilrtiul 

I  I    i<    ,  I  •>  t    li(iiil« 

\il    .ll  . 

1  .1  il 


1912 


Num- 
ber. 


Value. 


31 

3 

107 

92 

13 

/) 

1.5 

24 

1 


I 


$2M),786 
5,%  125 
472,046  ' 
1,251,824  I 
115,221 
130,075  I 
138,511  ' 
34S,8:J6  I 
4,922  ■ 
500,336 


Num- 
ber. 


44 

9 

160 

210 

16 

"79" 
1 
37 

66 


1913 
Value. 


1382,206 

129,075 

1,182,993 

2, 310, 853 

84,241 

1,302,346 

5,210 

468,058 

577,692 


Num- 
ber. 


1914 

Value. 


61 
20 
86 

10  , 
o  1 
19  I 
2 
109 


1678,615 
328»6» 
S02,2:..1 
637, 52H 
42,3n(» 
166,  ('7»t 

61,7W> 
33S44- 

13,6*' 
933,  (Bi 


349       3,29S,182  622       6,442,674  383  '  3,692,235 


I.    Ill  I     hull  ll  \>tw.l    .(•uth.  Hiid  East  Africa. 
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Domestic  exports  of  steam  locomotives — Continued. 
FISCAL  YEARS-Continued. 


Expired  to— 


Pnmcc, 

Italy... 


Russiftt 

Cuba 

Cliin^ 

CAnada 

Braril 

Mexico 

United  Kingdom. 
Spain, 


1915 


Number. 


31 


25 
53 
12 
23 
1 
3 


British  Africa 

Japan 

.\ustra]ia  and  New  Zealand 

Philippine  Islands 

.Ul  other 


8 
2 


70 


Total. 


228 


Value. 


$218,474 


vVif  CwU 

422,587 

148,807 

111,063 

12, 185 

35,510 


34,505 
9,067 


782,688 


2,115,866 


1916 


1917 


Nimiber. 


52 


442 

113 

7 

41 

11 

36 

21 

11 

7 

7 

4 

I 

46 


Value.      Number. 


$425,408 


9,496,979  i 
1,016,093 
78,050 
333,318 
177,294  , 
311,828  i 
146,899 
271,930 
62,447 
24,488 
21,879 
3,100 
266,164 


513 
94 

107 

133 
19 

141 

42 

73 

65 

33 

2 

21 

3 

4 

192 


Value. 


$4,314,840 

2,691,754 

2,770,77* 

1,484,375 

475. 24S 

1,  oOV,  oWf 

1,008,732 

560,437 

513,718 

763,500 

25.000 

130,701 

18,810 

22,448 

l,884,5ia 


799  I  12,665,877  1,442 


18,243,24S 


Exported  to— 


France 

laly 

Russia  * 

Cuba 

China 

Cauada 

Braiil ^ 

Mexico 

United  Kingdom 

i>l>9in 

British  Africa » 

i^pbii 

Philippine  Islands 

All  other 

Total 


1918 


Number. 


Value. 


333  $10, 


80 

1 

802 

9 

104 

i; 

22 

121 

1, 

11 

56 

241 

8, 

$5 

ll 

35 

18 

9 

90 

1. 

1,467 


985,239 
083,655 
845,751 
177,506 
292,475 
071,446 
825,076 
529,767 
698,785 
134,924 
668,391 
252,642 
42,847 
061,128 


35,880,632 


1010 


Nimiber.      Value. 


273 
102 
112 
72 
19 
55 
11 
22 


I 


$7,647,612 

4,432,65a 

4,212,91S 

1,828,444 

679,686 

517,321 

499,400 

309, 88» 


221  '      5,738,422 


887  ,    25,366,338 


CALENDAR  YEARS. 


1018 

1919 

1020 

Exported  to—  ' 

Num- 
ber. 

445 

Value. 

Num- 
ber. 

Value. 

Num- 
ber. 

Value. 

France .•. 

tl3.363.493 

56 

170 

119 

120 

48 

57 

86 

20 

1 

5 

2 

18 

8 

24 

275 

$2,035,114 

6,755,650 

4,581,058 

2,509,870 

2,406,692 

529,809 

1,111,440 

235,672 

1,250 

72,944 

28,800 

124,441 

96,225 

288,983 

9,406,790 

luly 

56  1        036,520 
23       1,024,960 
85       1,152,646 
14          228,604 
73       1.119.233 

Russia  < 

Caba 

China 

Canada 

BrazU 

9 

23 

121 

50 

2 
35 

311,000 

327,700 

4,653,960 

1,576,194 

9,200 

517,895 

Mexico 

United  KfFigdona 

»p»in , . .     " 

British  Africa  » 

Japan 

AustraUa  and  New  Ze^and 

Philippine  Islands 

8 
118 

34,149 
1.808.488 

All  other 

Total 

1,062  i  27.064.042 

050 

30.275.728  t    i  711 

$53,620,847 

'       ' 

-*  •  -- 

^  Inchides  British  West,  South,  and  East  Afdca. 
I  Includes  Russia  in  Europe  and  Asia. 

63189—21—0-29 3 
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Exports  of  locomotives. 


Ntimber  of  locomotiTes  from— 

Year. 

England. I 

Germany.* 

United 
States.* 

1910 

314 

1911 

: 

3^7 

1912 

922 
962 

ol2 

1913 



771 

1914 , 

1.230 
810 
420 
450 
300 

*950 

2n 

1915 

S;5 

1916 

l,3fi7 

1917 

2,  SBl 

1918 

2.M)7 

^  Estimated  from  weights  and  values,  Annual  Statement  Trade  United  Kingdom. 
>  London  Statist,  July  19, 1919.    Prorated  from  weights. 

*  Locomotives  built  for  export. 

*  Prorated  from  7  months'  production. 

Orders  for  locomotives  received  by  builders  in  United  States. 

[Railway  Age,  Jan.  3, 1020.] 


Year. 


1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 
1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


For 

service  in 

United 

States 

and 

Canada. 


4,340 
4,665 
3,28:3 
2,358 
6,265 
5,642 
3,4S2 
1,1S2 
3,350 
3,787 
2,850 
4,515 
3,467 
1,265 
1,612 
2,910 
2,704 


For 

service  in 

United 

States. 


For 

service  in 

Canada. 


For 

other 

export. 


Totel. 


2,593 
214 


209 
58 


850 

2,462 

2,983  1 

5,893 

3.438  1 

6,142 

2,086 

4,SS» 

898 

1,170 

Prices  {wholesale  or  retail)  of  steam  locomotives  from  builders  to  railroads. 
[From  Railway  Age,  July  30, 1917,  and  Mar.  21, 1919.] 


Kinds  or  grades. 


Weight 
jin  1,000 
pounds 


C'Wbeel  switching. 
Do 

S-wbecI  switching. 


Do. 


Liidit  Pacific... 
Heavy  Pacific.. 
Uehit  Mikado.. 
Heavy  Mikado. 


156 
170 


1913 


1915 


$12,400 


1916 

S14,913 
'"25,"483 


■I" 


Do. 
Do. 


27S  : 

27S    ;      22,205 

320       «27.977    


27,»18 


Light  mountain.. 
Heavy  mountain. 
Liglit  Santa  f  e... 

Do 

Hea^-v  Santa  Fe. 

Ugfat'maUet 

HeB\-v  mallet 

Do 

Do 

Saddle  taok* 

Coiisolidation '. . . 


1917 


$26,780 
26,756 
35,850 


42,935 
41,661 
42,700 


59.000 
73,850 


350  '   31,000  I 

368  36.51*^  .   46.450  • 

4.i5  31.019    48»13» 

456    42,025  61,200 

4.^:60         77,500 

495      32,276         66,5il    

4..100    9.700 

17.o<R»    42.996 


1918  « 


$36,029 
38,416 
43,966 
46.199 
50,S67 
53.924 
53,619 


56,761 
63,  &« 
56,995 
61,929 
62,277 
68,918 
67,543 


78,339 
92,195 
9S,1S5 


'  Tvpe»  sbojrn  are  the  same  for  vears  19H  to  1917,  ne^rlv  so  for  yrar  191H, 
«  0»-  i£4tio:is  of  r.  S.  Raiir^aJ  .Vlmini>tration  to  buiKiers.  Dec.  31,  19H. 
*  Pujxtia>e  by  Chief  of  En^jinecrs,  U.  S.  Army.    Uron  Tr^de  Review,  1919,  \  ol.  I,  p.  1096.) 
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Court  axd  Treasury  Decisions. 

Steam  locomotives  were  held  to  como  within  the  provision  for  steam 
eniriiies  in  paragraph  197  of  the  act  of  1909,  the  provision  being  held 
liroad  enough  to  cover  both  stationary  and  portable  steam  engines. 
(G^  A.  7300,  T.  D.  32018,  of  1911.) 

See  survey  upon  Stenm  engines,  supra. 

Rates  of  duty — Steam  locomotives. 


Act  of— 

Par. 

Tarifl  classification  or  description. 

Rates  of  duty,  specific 
and  ad  valorem. 

ISS3 !516 

i 

1««0 21S 

Manufactures, articles,  or  wares,  not  specially  enumerated  or  pro- 
vided for  in  this  Act,  composed  wholly  or  in  part  of  Iron,  steel, 
♦    ♦    ♦    or  any  ottier  metal,  and  whether  partly  or  wholly 
manufactured. 

do 

45  per  cent  ad  valorem. 
Da 

ISSM 

ISS7.... 
1909 

177 
193 
107 

Manufactured  articles  or  wares,  not  specially  provided  for  in  this 

Act,  composed  wholly  or  in  part  of  any  metal,  and  whether 

partly  or  wholly  manufactured. 
Articles  or  wares,  not  specially  provided  for  !n  this  Act,  composed 

wholly  or  in  part  of  iron,  steel,    •    ♦    *    or  other  metal,  and 

whether  partly  or  wholly  manufactured. 
*    *    *   all  steam  enrines,    *    *    ♦ 

35  per  cent  ad  valorem. 
45  per  cent  ad  valorem. 
30  per  cent  ad  valorem. 

1913          1     IfLS 

All    •   ♦   ♦.  steam  locymntives ,    *   *   ♦--- 

15  per  cent  ad  valorem. 

PRINTING  PRESSES. 


Summary. 

Much  inventive  and  mechanical  achievement  has  aided  the  develop- 
ment of  the  printing  press  from  the  small  wooden  hand  press  to  the 
modern  web  rotary  press.  American  manufacturers  developed  both 
the  cylinder  press  and  the  rotary  press,  and  gave  to  the  world  the 
highly  perfected  pressses  used  to-day  by  all  large  newspapers,  many 
of  whicn  are  capable  of  printing  300,000  eight-page  papers  per  hour. 

The  value  of  the  printmg  presses  produced  in  tne  United  States  in 
1914  amoimted  to  $8,396,508,  and  tne  industry  has  grown  since  that 
date.  The  production  is  sufficient  to  supply  all  domestic  demands, 
with  a  considerable  surplus  for  export.  American  printing  presses 
are  much  superior  to  any  foreign  presses,  and  have  been  exported  to 
all  the  markets  of  the  world.  There  they  have  successiully  met 
competition  with  German  and  French  presses.  The  latter  are 
inferior  and  cheaper.  The  exports  in  1912  were  $3,050,372,  but  they 
decreased  in  1918  to  $1,349,833.  There  was  a  decided  increase  in 
exports  for  the  calendar  year  1919,  when  they  amoimted  to  $3,827,038. 
The  imports  have  been  negligible. 

Germany,  France,  and  England  are  the  principal  foreign  producing 
countries,  each  furnishing  a  considerable  output,  consisting  chiefly, 
however,  of  comparatively  small  cheap  presses  of  inferior  design. 

Summary  table — Printing  presses, 

1914— Domestic  production $8, 3d6, 508 

Domestic  exports $2, 487,  277 

Ratio  to  production  f per  cent ),  exports 29.  62 


Year. 


1910... 

1011... 

1912... 

1913... 

19H... 

191A.. 

1910.. 

1017.. 

191N.. 

191U 

I9IH«. 

1919  1. 

19iC)i. 


Imports  for 

Amount 

consumption. 

of  duty. 

130,001.00 

19.000.30 

28.343.00 

8,502.90 

31,390.00 

9,419.70 

54,410.00 

16,323.00 

88.301.00 

14,233.35 

72,820.00 

10,923.00 

20,761.00 

3,114.15 

3,305.00 

495.75 

11,082.00 

1,662.30 

19,069.00 

2,860.35 

22,118.00 

3.317.70 

20,999.00 

3,149.85 

18,994.00 

2,849.10 

Equiva- 
lent ad 
valorem 
rate. 


Percent. 
30 
30 

30 
30 
16 
15 
15 
15 
15 
15 
15 
15 
15 


1  Calendar  year. 


General  Information. 


Act  of  lots,  paragraph  165, — All    *    *    *    printing  presses  *  *   *, 
15  por  V(^nt  ad  valorem. 

DESCRIPTION. 

Printing  presses  are  of  three  general  types:  (a)  The  platen  press,  in 
wliich  th(»  type  bod  is  flat,  and  the  paper  is  pressed  against  the  type 
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bv  the  motion  of  a  plate,  or  platen,  similar  to  the  closine  of  a  jaw; 
h)  the  cylinder  press,  in  whien  the  type  bed  is  flat,  and  tne  paf)er  is 
printed  as  it  passes  between  the  reciprocating  flat  bed  and  a  revolving 
♦  ylinder  above  it;  and  (c)  the  rotary  press,  in  which  the  type  is  on 
the  surface  of  a  revolving  cylinder,  and  the  paper,  which  may  be  fed 
through  in  a  continuous  web,  passes  between  the  type  cylinder  and 
another  revolving  cylinder.  The  platen  press  is  used  mostly  for 
small  job  work  and  is  quite  limited  as  to  size  and  speed.  The  cylinder 
press  has  a  greater  capacity  in  size  and  speed,  and  is  used  lor  job 
work  and  small  country  newspapers.  The  rotary  web  press,  feeding 
continuously,  is  the  kind  used  for  all  large  newspapers  and  in  a  more 
refined  form  for  magazines  and  books.  These  presses  are  made  in 
sizes  up  to  a  capacity  of  75,000  32-page  papers,  or  300,000  8-page 
papers  per  hour. 

DOMESTIC   PRODUCTION. 

The  census  report  of  1914  shows  that  the  value  of  the  output  of 
printing  presses  for  that  year  amounted  to  $8,396,508. 

Jdaterials. — The  principal  materials  used  in  the  manufacture  of 
printing  presses  are  steel,  iron,  and  hard  rubber.  These  materials 
are  found  in  suflfxcient  quantities  in  the  United  States,  except  rubber, 
which  is  imported. 

Equipment, — Shop  machinery  of  the  type  used  in  the  manufacture 
of  large  machinerjr  is  the  greater  part  of  the  eq^uipment  used  in  the 
inanmacture  of  printing  presses.  Special  machinery,  machine  tools, 
and  a  foimdry  are  also  part  of  the  equipment.  The  American 
manufacturers  are  at  no  disadvantage  in  procuring  equipment. 

Method  of  production. — The  methods  of  production  m  the  factories 
of  this  country  are  similar  to  those  used  in  other  metal  working 
plants.  Automatic  and  special  machinery  is  used  to  a  great  extent. 
By  far  the  greater  part  of  all  printing  presses  is  built  to  special  speci- 
fications, but  the  smaller  machines  are  standardized.  Foreign  prac- 
tice is  the  same  in  this  respect. 

Organization. — On  account  of  the  size  and  price  of  the  modern 
printing  press,  the  efficient  conduct  of  the  industry  requires  large 
factories,  ample  capital,  and  a  highly  developed  organization.  These 
requirements  are  found  in  the  United  States.  The  capital  invested 
in  the  manufacture  of  printing  presses  is  chiefly  in  large  factories. 
Printing  presses  are  generally  sold  direct  to  the  consumer. 

Geographical  distribution. — Printing  presses  are  made  principally 
in  Xew  York,  Illinois,  Ohio,  New  Jersey,  Massachusetts,  and  Con- 
necticut. 

IlisU>r[f  rfthe  ivdvUnj. — Since  the  middle  of  the  nineteenth  century 
printing  machinery  has  developed  rapidly.  The  first  iron  press  was 
invented  by  Charles,  third  Earl  Stanhope,  about  the  end  of  the 
eighteenth  century.  The  hand  iron  press  was  invented  in  the  United 
States  by  George  Clymer,  American,  in  1816.  The  idea  of  the 
cylinder  and  rotanr  press  seem  to  have  been  conceived  bv  Nicholson 
aoout  1790,  and  Konig,  a  German,  produced  the  first  really  practical 
machine  of  the  cylinder  type  early  in  1800.  This  was  usee!  by  The 
Times  of  London.  It  printed  1,000  papers  per  hour.  The  first 
^'vlinder  press  in  the  United  States  was  imported  from  England  in 
1^26.    Six  or  eight  years  later  an  improved  form  of  cylinder  press 
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was  being  made,  and  the  modern  cylinder  press  with  all  its  features 
is  the  product  of  American  inventive  genius.  The  rotary  printing 
press  is  a  still  later  product.  Originally  this  press  consisted  of  two 
cylinders,  but  to-day  it  consists  of  many  cylinders  for  printing  a 
complete  paper,  including  colored  sheets.  It  embodies  equipments 
which  cut,  fold,  and  count  the  papers  automatically.  About  IS25 
Sir  Rowland  Hill  first  suggested  the  possibilities  of  a  press  to  print 
on  both  sides  of  the  paper  at  the  same  time  from  a  roD  or  reel.  To 
meet  the  demands  oi  tne  newspapers,  in  1845,  R.  Hoe  &  Co.,  Xew 
York,  constructed  the  '^Hoe  type  revolving  machine."  William  A. 
Bullock,  of  Pliiladelphia,  in  1865  invented  the  first  machine  to  print 
from  a  continuous  web  of  paper.  This  machine  had  two  pairs  of 
cylinders. 

Domestic  production  and  consumption. — There  are  no  data  as  to  the 
production  of  printing  presses  prior  to  1914.  In  that  year  the  out- 
put amounted  to  $8,396,508.  The  production  apparently  has  been 
mcreasing  since  that  year,  and  is  sufficient  to  supply  the  domestic 
demand. 

Domestic  exports, — ^Due  mainly  to  superior  design  American  printing 
presses  have  been  exported  to  all  the  markets  of  the  world,  although 
American  manufacturers  have  some  disadvantage  in  foreign  markets 
owing  to  their  higher  manufacturing  costs.  The  exports  amoimted 
to  $2,065,299  in  1910.  There  was  a  marked  increase  in  1911,  and  a 
further  increase  in  1912,  when  the  exports  were  $3,050,372.  After 
that  year  exports  decreased  to  $1,431,070  in  1915.  There  was  some 
increase  in  1917,  but  the  exports  in  1918  were  only  $1,349,833.  How- 
ever, in  1919  the  exports  amounted  to  $3,827,038. 

FOREIGN  PRODUCTION. 

The  principal  foreign  countries  that  manufacture  printing  presses 
are  Germany,  France,  and  England.  The  foreign  presses  are  not 
equal  in  quality  to  the  American  presses,  the  American  press  being  a 
highly  perfected  product. 

IMPORTS. 

Imports  of  printing  presses  were  first  reported  separately  in  1910. 
They  amounted  to  $30,001  in  that  year.  Imports  decreased  to 
$3,305  in  1917,  but  in  1919  they  increased  to  $19,069.  Imports  of 
printing  presses  have  been  practically  negligible  as  compared  with 
the  exports. 

PRICES. 

The  prices  of  printing  presses  have  greatly  increased  during  the 
past  six  years.  Since  1914  the  price  of  one  typical  model  high-grade 
rotary  newspaper  press  has  increased  115  per  cent,  as  evidenced  by 
the  following  tabulation,  furnished  the  Tariff  Commission  by  a 
manufacturer: 

Yearly  average  prices  of  sextuple,  or  4S-page,  rotary  newspaper  press'. 


1910 $30,000 

1911 30,000 

1912 30,000 

1913 30,000 

1914 30.000 

1915 32,000 


1916 $35,000 

1917 38,500 

1918 44,000 

1919 54,500 

1920 65,000 
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TARIFF  HISTORY. 


Prior  to  1909  printing  presses  were  dutiable  as  manufactures  of 
metal  not  specially  provided  for.  In  that  year  printing  presses 
were  speciallv  provided  for  in  the  tariff  as  dutiable  at  30  per  cent  ad 
valorem.     Tne  act  of  1913  decreased  the  duty  to  15  per  cent. 

COMPETITIVE   CONDITIONS. 

The  principal  countries  manufacturing  printing  presses  are  the 
United  States,  Germany,  France,  and  England.  The  industry  has 
developed  to  a  higher  degree  of  perfection  m  the  United  States  than 
elsewhere,  and  the  printmg  presses  made  in  this  country  are  much 
superior  to  the  foreign  proauct.  While  there  has  been  a  small  quan- 
tity imported  into  this  country,  these  presses  are  inferior  in  quality 
and  lower  in  price,  and  the  amount  of  importation  has  been  very 
small.     These  imports  have  been  due  mainly  to  lower  prices. 

In  the  foreign  markets  the  American  manufacturers  have  met 
with  competition  principally  from  Germany  and  France,  and  they 
have  found  themselves  at  a  disadvantage  because  of  the  lower  wages 
in  Europe,  but  have  maintained  a  fair  volume  of  export  trade,  due  to 
the  greater  efficiency  of  American  presses.  Approximately  two- 
thirds  of  the  cost  of  production  is  represented  by  labor  and  one-third 
by  materials.  The  present  American  wages  paid  machinists  are  at 
least  double  and  the  wages  paid  laborers  are  triple  prewar  wages. 
There  is  no  demand  for  any  type  of  printing  press  which  can  not  be 
supplied  by  the  American  manufacturers. 

Prodivction  of  printing  presses  in  United  States — States. 

[From  Federal  Census.] 


1914— New  York $2,418,213 

IMinois' »2,0(X»,000 

Ohio 978,423 

New  Jersey 775, 705 

Ma&<;achasetts 700, 480 


1914— Connecticut 1673. 30S 

AU  other 850,399 


Total 8,393,508 


Imports  of  printing  presses  for  consumption — Revenue. 


Fiscal  year. 


1910... 

mi... 

1912... 
1913. . . 
1914  a . 

1914  b . 

ms... 

1917.. 
191S.., 

1915  e . 
I'n9  e 


Rate  of  duty. 


30  per  cent, 

do 

do 

do 

do 

15  percent. 

do 

do 

do 

do 

do 

do 

do 


Quantity. 


Number.     \ 


171 

5,H 


Value. 


130,001.00 
28,343.00 
31,399.00 
64,410.00 

6,588.00 
81,713.00 
72, 820. 00 
20,761.00 

3. 3a^.  00 
11,082.00 
22,118.00 
20,9<».00 
18,994.00 


Duty 
collected. 


19,000.30 
8,502.90 
9,419.70 

16,323.00 
1,976.40 

12,256.95 

10,923.00 
3. 114. 15 
■  495. 75 
1,662.30 
3,317.70 
3. 149.  S5 
2, 849. 10 


Value  per 

unit  of 

quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


Percent. 


30 
30 
30 
30 
30 
15 
15 
15 
15 
15 
J  5 
15 
15 


«  July  I  to  Oct.  3,  1913,  under  act  of  1909. 

^  Oct.  4. 191.^,  to  June  30, 1914,  under  act  of  1913. 

'  Caloodar  year. 

>  Approximate.    (See  1914,  p.  273,  for  deduction.) 
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Domestic  exports  of  printing  presses. 
[Fiscal  years.] 


Exported  to— 


Canada 

Cuba 

Mexico 

Jar>an 

United  Kingdom 

Russia 

Oermany 

France 

Australia 

All  others 

Total 

Exported  ten- 
Canada  

Cuba 

Mexico 

Japan 

United  Kingdom 

Russia 

France 

Australia 

All  others 

Total 


1910 


$756,493 
17,789 

113,032 
8,S63 

265,451 
42,987 
94, 913 

189,975 
34,534 

541,262 


1911 


$l,aS7,»76 
31,857 

105,122 
6,014 

439, 164 
39,573 

170, 101 

228,428 
42, 107 

733,968 


2,06.>,299 


1916 


2,854,210  1    3,050,372 


$1,265,657 

9920,522 

129,969 

39,222 

172,063 

ia5,59:} 

20,639 

2,979 

428,945 

287,685 

37,088 

47,768 

126,428 

183,698 

115,698 

103,444 

188,  a57 

244,048 

564,628 

626,928 

»770, 

204, 
59. 

H, 
478, 

70, 
234. 

oo, 

161, 
405. 


117 
002 
118 
S57 
629 
890 
219 
016 
693 
436 


1,647,998 


1917 


1399,295 

1720,947 

110,714 

131,297 

30,578 

30,725 

12,854 

10,908 

346,368 

149,066 

117,117 

86.813 

133,656 

314,469 

92,851 

27,332 

404,565 

428,229 

1,899,786 


1918 

19181 
1516,088 

1413,241 

14^,595 

194,751 

132,502 

35,885 

81,482 

112,073 

71,004 

71,220 

61.575 

10,500 

22,200 

55,786 

50,316 

43,a58 

371,315 

423,473 

1,349,833 

1,462,834 

19191 


|:?7fi.:.io 

37.7*2 

^.741 
487.3::7 

4.yrH3 

5.  -571 

:j<vn7ii 
26.'..  "jC 

»n.»«52 


2, 561, 887  ,    2, 487, 277  .       1,  43  L  07n 


192C» 


$550,751  I 

130,946    

87,.>\S    

174.253    

1,173.786  i 

95,600  ' 

547,857    

64.497    

992.810  1 

3,827,038  I     $9.25.'?,  711 


1  Calendar  year. 


Rates  of  duty — Printing  presses. 

Act  of— 

Par. 

197 
165 

Tariff  classification  or  description. 

Rate  of  duty,  specific 
and  ad  valorem. 

1909.... 
1913.... 

♦    ♦    *    printing  presses    ♦    •    * 30  per  cent  ad  valorem. 

All    ♦    ♦    ♦    prmting  presses    *    ♦    * 15  per  cent  ad  valorem. 

Court  and  Treasury  Decisions. 

Every  printing  press  may  be  correctly  described  as  a  printing 
machine,  but  not  every  printing  machine  as  a  printing  press.  Where 
evidence  was  insufficient  to  prove  a  trade  designation,  and  bench- 
lever  embossers,  apparently  Duilt  and  chieflv  used  to  emboss  and 
stamp  in  gold  various  substances,  particularlv  leather  employed  in 
the  manufacture  of  pocketbooks  and  notebooks,  were  held  dutiable 
under  paragraph  199  of  the  act  of  1909  as  manufactures  in  part  of 
metal.     (Petry  Co.  v.  United  States,  3  Ct.  Cust.  Appls.  348,  of  1912.) 

Wall-paper  printing  machines  desired  to  coat  the  surface  of  paper 
to  produce  a  tinted  effect  and  for  printing  and  embossing  designs  on 
paper  were  held  not  to  be  printing  presses.     (G.  A.  7614,  T.  D.  34841.) 

A  printing  mechanism  tor  lacquering  and  marking  collapsible  metal 
tubes  was  held  dutiable  as  a  manufacture  of  metal,  a  printing  press 
being  defined  as  a  machine  used  in  letterpress  printing  on  paper  and 
like  substances  and  designed  to  produce  books,  newspapers,  maga- 
zines, circulars,  handbills,  and  tne  like.  (Lang  v.  United  States, 
5  Ct.  Cust.  Appls.  199,  of  1914.) 

A  machine  which  prints  and  vends  railroad  tickets,  at  the  same 
time  making  a  record  of  the  sale  and  of  the  total  of  sales,  constitutes, 
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with  its  equipment  of  dies  or  plates  from  which  the  tickets  are' 
printed,  an  entirety,  and  is  something  more  than  a  printing  press. 
G.A.  7431,  T.D.  33191.) 

A  machine  consisting  of  a  wheel-like  arrangement  of  three  narrow 
rolls,  in  one  of  which  narrow  disks  are  fastened  containing  the  letter- 
ing designed  to  print  tape  to  be  used  for  tying  packages  and  parcels, 
was  also  held  not  to  be  a  printing  press,  ^ostract  32418,  T.  D. 
33433.) 

The  following  were  held  under  the  act  of  1909  to  be  printing  presses: 
A  Mertens  rotary  intaglio  press  used  for  printing  pictures  on  paper 
from  engraved  copper  rolls  (Abstract  32491,  T.  D.  33464) ;  a  mechan- 
ism designed  for  making  printed  impressions  on  metal  sheets  (Ab- 
stract 33193,  T.  D.  33668);  an  embossing  arrangement  for  making 
paper  borders  or  strips  (Abstract  31964,  T.  D.  33338);  a  collotype 
or  photogelatin  printing  press  (Abstract  30337,  T.  D.  32905) ;  a  press 
designed  for  art  printmg  from  engraved  copper  plates  (Abstract 
293^,  T.  D.  32714) ;  a  rotary  press  designed  to  print  wall  paper; 
rollers  with  gears  attached  were  held  to  be  properly  classinea  as 
manufactures  of  metal  (Abstract  28706,  T.  D.  32560) ;  presses  used 
in  printing  from  engraved  plates  or  dies  and  known  as  Falcon  press 
and  the  Waite  die  press  (Abstract  25704,  T.  D.  31624);  small  flat- 
bed, hand-driven  hthographic  presses,  used  to  reproduce  master 
sketches  on  paper  from  a  stone,  which  sketches  were  in  turn  repro- 
duced on  metal  from  which  numerous  copies  could  be  printed  (Ab- 
stract 35913,  T.D.  34571). 


MACHINE  TOOLS, 


SUMMARY. 


Machine  tools  are  metal-working  machines,  power  driven,  general 
in  their  function  and  Operation,  and  adapted  for  doing  all  kinds  of 
work  within  their  classes  on  all  shapes  of  stock  or  raw  material. 

They  are  controlled  to  a  considerable  extent  by  the  intelligence  of 
the  workman,  and  hence  in  the  more  restricted  sense  of  the  term  are 
not  to  bo  called  automatic.  There  is,  however,  much  difference  of 
opinion  as  to  the  precise  meaning  of  the  term  *^ machine  tools."  It 
sometimes  includes  all  machines,  power  or  hand  operated,  used  to 
work  metals  in  the  form  of  bars,  rods,  cjistings,  etc.,  but  the  tariff 
classification  limits  it  to  other  than  hand-power  tools. 

Production, — ^The  value  of  the  metal-working  machinery  produced 
in  the  United  States  in  1914  amounted  to  $48,866,186,  of  which 
about  30  per  cent  was  exported.  Of  this  amount  $31,446,660  rep- 
resented trie  value  of  machine  tools,  and  was  greater  than  that  of 
any  other  class  of  machinery.  In  1917  (fiscal  year)  the  export  of 
machine  tools  was  valued  at  $84,935,410  and  was  estimated-  to 
constitute  about  half  of  the  domestic  production.  In  1918  there  was 
a  decline  in  the  value  of  the  domestic  export  of  machine  tools,  but 
it  was  still  between  fifty  and  sixty  million  dollars. 

Imports. — ^The  imports  of  machine  tools  are  small  compared  with 
the  domestic  production,  amounting  to  less  than  1  per  cent  of  tho 
American  output  in  1914,  and  only  a  small  fraction  of  1  per  cent  of 
that  production  in  1917  and  1918.  Prior  to  the  war  Germany  was 
the  ^eatest  competitor  of  the  United  States  in  the  domestic  and 
foreign  markets.  In  1915  over  half  of  the  imports  of  machine  tools 
came  from  that  country.  Nevertheless,  in  the  fiscal  year  1914  the 
exports  of  American  machine  tools  to  Germany  alone  were  seven 
times  as  great  as  that  of  the  imports  from  all  countries  in  1915,  tho 
first  year  in  which  import  statistics  by  countries  are  given.  Imports 
have  been  smaller  than  before  the  outbreak  of  war  and  have  come 
mainly  from  Canada. 

Tariff. — ^Undcr  the  tariff  of  1913  an  ad  valorem  duty  of  15  per  c^nt 
is  imposed  upon  machine  tools.  Under  the  act  of  1897  the  rate  was 
45  per  cent,  and  under  the  law  of  1909  a  duty  of  30  per  cent  was 
imposed.  The  reduction  in  1900  was  suggested  by  tne  machine- 
tool  producers  themselves  on  the  ground  that  such  reduction  might 
result  in  reciprocal  advantages  to  the  American  product  in  foreign 
countries.  The  proposal  oi  the  machine-tool  producers  was  that 
the  maximum  and  minimum  principle  be  invoked,  the  old  duty 
being  retained  as  a  maximum  rate  and  the  newly  proposed  one  of 
30  per  cent  be  used  as  the  minimum.  Congress,  however,  made  the 
reduction  suggested,  but  did  not  invoke  the  maximum  and  minimiun 
principle. 
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Co»ts, — ^Machine  tools  made  in  the  United  States  are  generally 
cheaper  than  English  tools,  but  with  respect  to  those  of  German  make 
are  sometimes  relatively  high  priced.  American  machine  tools  are 
often  preferred  to  the  cheaper  ones  produced  abroad.  The  produc- 
tive emciency  of  the  American  product  is  on  the  whole  gjreater  than 
tho  foreign  article,  and  this  is  the  main  determinant  of  its  value  to 
the  user.  There  is  some  evidence  that  American  makes  have  been 
copied  by  foreign  producers,  and  the  copies  have  been  sold  in  the 
United  States  at  lower  prices  than  the  original,  imitation  being  less 
costlv  than  inventive  skill. 

With  reference  to  materials  and  labor,  the  American  producer  is 
at  no  great  disadvantage  compared  with  his  foreign  competitor. 
The  materials  used  in  the  manufacture  of  machine  tools  are  as  cheap 
in  the  United  States  as  elsewhere.  The  wages  of  labor  are  higher 
cT  unit  of  time  (day  or  week)  than  in  Europe,  but  machinery  and  other 
ahor-saving  appliances  and  mass  production  of  parts  are  utilized  to 
a  greater  extent  than  .in  any  other  part  of  the  world.  The  higher 
wages  paid  in  this  country  are  thus  offsets — at  lease  in  a  measure — 
by  devices  which  tend  to  reduce  labor  cost  or  increase  the  product 
f(»r  each  given  unit  of  effort. 

Summary  table — Machine  tools. 


i: 


Year. 


19H». . 
1911.. 
1«2.. 
W13.. 

mi.. 
i9r».. 

1916.. 

WIS., 

1910*. 
19J0«. 


Domestic 
production. 


Domestic 
exports. 


Ratio  to  production , 


Imports. 


1  $18,866,186. 00 


$.5,975,503.00 
9,626,965.00 
12,l.'il,819.00 
16,097,315.00 
14,011,359.00 
28,162,968.00 
61,315,032.00 
84,93,>,410.00 
.58,327,668.00 
51,62^597.00 
58,507,9^2.00 
44,312,233.00 


Per  cent. 


0.63 


Exports. 


Per  cent. 


Value  (im- 
ports for  con- 
siunption) 


28.75 


$177,002.00 
191.0^2.00 
154,786.00 
281,326.00 
»  306,098.00 
"100,685.00 
132,680.00 
119,408.00 
274,756.00 
300,572.00 
139,619.00 
432,581.00 


Amount  of 
duty. 


$53,100.60 
57,324.60 
46, 43.5.  SO 
84.397.80 
62,  .370. 85 
15,100.08 
19,902.00 
17,911.20 
41, 213. 40 
45,085.80 
20,942.85 
64,887.15 


Actual  or 
ecjuivalciit 
ad  va- 
lorem 
rate. 


Per 


cent. 
30 
30 
30 
30 
30,15 
15,12 
15 
15 
15 
15 
15 
15 


^  Indudes  $31,446,660  machine  tools  and  $17,419,526  other  metal- working  machinery. 

'  $13,043  under  the  old  30  per  cent  duty,  throuc;h  Oct.  3, 1913:  and  $263,053  under  the  new  15  per  cent  one. 

« Including  $80  from  Cuba,  paying  12  per  cent  under  the  reciprocity  treaty. 

*  Calendar  year. 

General  Information. 

Tariff  of  1913,  paragraph  165. — ''AH  steam  engines,  steam  locomo- 
tives, printing  presses,  and  machine  tools,  15  per  cent  ad  valorem, 
*  *  *  machine  tools  as  used  in  this  paragraph  shall  be  held  to 
mean  any  machine  operated  by  other  than  nand  power  which 
employs  a  tool  for  working  on  metal. " 


DESCRIFFION. 

Machine  tools  are  power-driven  metal-working  machines,  gieneral 
in  their  function  and  operation,  and  adapted  for  doing  all  kinds  of 
work  in  their  classes  on  all  shapes  of  stock  or  raw  material.  In 
other  words,  they  are  machines  which  employ  a  tool  for  working 
on  metal. 

Machine  tools  constitute  one  of  two  general  classes  into  which 
nietal-working  machinery  is  divided.     In  one  class  is  power-driven 
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machinery  designed  to  produce  one  article  only  in  great  numbers 
with  a  considerable  degree  of  automatic  action,  so  far  as  human 
supervision  is  concerned.  Such  are  screw-making  machines,  bolt 
threaders,  nut  tappers,  gear  cutters,  and  spring-making  machines. 
They  usually  turn  out  a  product  complete,  or  perform  a  process 
complete,  with  little  or  no  requirement  for  subsequent  finishing  so 
far  as  the  article  or  process  in  question  is  concerned.  Machines  of 
this  character  are  styled  ^'special  machines." 

The  other  class,  properly  called  "machine  tools,''  consist  of  power- 
driven  forming  or  shaping  machines  which  are  not  special  in  their 
function  and  operation,  but  are  adaptable  for  all  kinds  of  work  w^ithin 
their  classes  on  all  shapes  of  metal  stock  or  raw  material.  The 
working  of  such  a  machine  is  controlled  to  a  large  extent  by  the 
intelligence  and  skill  of  the  operator. 

The  dividing  line  between  special  machines  and  machine  tools  is 
not  always  a  sharp  one,  and  a  machine  tool  mav  in  some  cases  be 
changed  mto  a  special  machine*.  Thus  drills  or  d.rill  presses  became 
special  machines  with  multiple  spindles,  and  lathes  by  mounting 
turrets. 

Metal-working  machinery, — ^The  term  '^  metal-working  machinery, " 
of  which  machme  tools  constitute  one  and  the  more  important  of 
two  classes,  is  so  comprehensive  and  elastic  that  it  might  readily  be 
stretched  to  embrace  everything  from  a  rolling  mill  to  a  watchmaker's 
lathe.  It  has  come,  however,  to  have  a  more  restricted  significance. 
The  term  is  applied  to  power-operated  machines  for  workmg  metals 
in  the  form  of  oars,  rods,  wire,  plates,  sheets,  or  castings,  but  excluding 
machinery  used  in  the  production  of  the  metals  themselves  in  the 
forms  mentioned.  Metal-working  machinery  in  this  restricted  sense, 
and  as  used  in  this  catalogue,  does  not  include  machines  or  tools 
for  use  in  the  hand  trades,  like  plumbers'  and  tinsmiths'  tools  and 
watchmakers'  lathes.  Neither  does  it  include  rolling-mill  machinery, 
cranes,  hoists,  etc. 

Conjusion  in  use  of  terms, — It  can  not  be  said  that  the  above 
definition  of  machine  tools  and  the  distinction  drawn  between  machine 
tools  and  special  machines  are  settled  and  agreed  upon  by  all  pro- 
ducers. With  some  the  term  '^machine  tools^'  includes  practically 
all  metal-working  machinery.  The  term  is  also  sometimes  extended 
to  include  machinery  for  working  wood,  stone,  etc.,  as  well  as  metal. 
On  the  other  hand,  it  has  sometimes  been  restricted  to  metal-working 
machines  used  for  cutting,  shaping,  boring,  etc.,  but  excluding  im- 
plements employed  in  hammering,  pressing,  or  riveting.^ 

Importance  oj  machine  tools, — Machine  tools  being  themselves  the 
producers  of  practically  all  kinds  of  machinery  and  a  multitude  of 
other  mechanical  products,  are  fundamental  to  industrial  progress 
in  this  age  of  machinery.  In  1914  the  value  of  the  machine  tool 
output  of  the  country  was  greater  than  that  of  the  production  of 
any  other  class  of  machinery.^ 

^  For  disciLssion  of  the  definition  of  marhine  tools,  see  Tariff  hearings  before  Committee  on  Ways  and 
Means.  l')13,  pn.  19S1-19()1.  A  report  of  a  romniiftce  on  the  definiiicn  of  machine  tods,  made  to  the  National 
Tool  Builders*  Asso<'ialian  at  Atlantic  c:itv,  N.  J.,  in  May,  1911,  has  this  to  say  about  the  difficulty  i»l 
defining  the  term:  *•  As  a  heallhy  mental  exercise,  and  a  pleasant  chun^'O  from  chass  and  other  amusements, 
try  defining  the  above  subject.  U  will  prove  instructive.  One  learns  so  much  more  about  the  subject 
he  wishes  to  discuss,  if  he  will  only  slop  just  lonp  enough  to  write  it  down  clearly.  After  having  satisfied 
himself  as  to  its  correctness,  to  proreea  to  submit  it  to  another,  and  have  him  feel  equally  well  satisfied 
with  the  result  or  conclusions  first  obtained,  will  lie  found  an  cntirelv  different  problem," 

*  Under  the  head  of  "  Engines,"  internal-cxunbustion  engines  and  locomotives  were  valued  more  highly 
than  machine  tools. 
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Classes. — ^The  machine  tools  employed  in  modem  engineering 
factories  number  many  hundreds  of  well-defined  and  separate  types. 
A  machine  tool  (power  driven)  will  range  from  100  pounds  to  200 
tons.  Machines  of  the  lighter  weight  are  employed  m  the  making 
of  rifles,  sewing  machines,  cash  registers,  and  a  great  variety  of  other 
metal  products  of  similar  size.  Those  of  heavier  weight  are  repre- 
sented by  the  immense  machine,  boring  the  cylinders  of  an  ocean 
liner  or  tne  ^eat  gun  lathe.  There  is  also  a  great  variation  in  types 
among  machmes  bearing  the  same  name.  Thus  the  lathe,  which  has 
been  developed  as  the  engineer's  machine  tool,  has  evolved  into 
some  50  well-marked  types  with  weights  ranging  from  100  pounds 
or  even  less  to  200  tons.  The  mechanism  also  varies.  In  some 
machines  the  mechanism  is  the  simplest  possible,  and  in  others  it 
is  so  complicated  that  only  the  specialist  is  able  to  grasp  its  details. 

Variation  in  size,  operation,  ana  function  makes  any  simple  classifi- 
cation difficult.  Pernaps  as  good  a  classification  as  any  is  one  with 
respect  to  fimction.  Machine  tools  may  be  divided  on  this  basis 
into  three  classes:  First,  those  which  without  creating  chips  or 
leavings  press  or  bend  the  raw  material;  second,  those  which  separate 
the  blank  or  work  from  the  general  mass  or  stock  by  shearing,  also 
without  chips  when  dies  are  used;  and  third,  those  which  shape 
metal  by  paring,  abrasion,  or  grinding,  the  superflous  metal  being 
reduced  to  chips  or  leavings,  in  the  first  class  are  included  ham- 
mers, presses,  and  riveting  machines;  in  the  second,  punches  and 
shears;  and  in  the  third,  drills,  lathes,  boring  machines,  planers, 
surfacers,  milling  machines,  and  emery  wheels. 

Within  each  of  the  classes  named,  especially  the  third,  machine 
tools  vary  greatly  in  size  and  expense  and  combination  of  distinct 
operations.  Some  machines  are  stationary,  while  others  are  ''port- 
able,^' i.  e.,  the  latter  may  be  picked  up  by  traveling  cranes  and!^  car- 
ried where  they  are  wanted.  Portable  machines,  instead  of  being 
constructed  of  such  size  and  power  as  to  enable  them  to  take  large 
castings  within  themselves,  are  designed  to  operate  by  being  carried 
wherever  needed,  the  casting  itself  remaining  stationar^r. 

There  is  also  the  division  between  single  and  combination  tools. 
The  former  performs  imder  the  direction  of  the  worker  a  single  class 
of  operations  and  the  latter  two  or  more  different  kinds  of  operations. 
Recently  the  "universal  tool''  has  been  manufactured,  audit  is  said 
to  function  satisfactorily  as  a  planer  and  lathe,  and  horizontal  and 
vertical  boring,  milling,  drilling,  and  slotting  machine.' 

Tariff  dassvii cation. — In  tariff  schedules,  function  and  operation 
play  no  part  in  classifying  machine  tools.  In  American  tariffs  the 
duties  are  ad  valorem,  the  nercentage  being  the  same  for  all  machine 
tools.  In  foreign  tariffs  wnere  specific  rates  are  imposed  machines 
are  classified  by  weight,  the  duty  per  unit  of  weight  rising  as  the 
weight  diminishes. 

DOMESTIC   PRODUCTION. 

Quantity. — In  1914  the  value  of  metal-working  machinery  in  the 
United  States  was  reported  by  the  Census  as  amounting  to  $48,866,186, 
of  which  about  30  per  cent  was  exported.  The  value  of  the  machine 
tools  included  in  this  total  amoimted  to  $31,446,660/  or  nearly  two- 

» Iron  Trade  Review,  May  15, 1919,  p.  1296. 

*  Ceosus  report  on  msnuTactures,  1914,  Bulletin  on  engines  and  machinery,  p.  3. 
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thirds  the  value  of  all  the  metal-working  machinery  produced  in  the 
year  named.  A  small  percentage  of  the  machine  tools  was  hand 
operated.  This  proportion  aggregated  in  value  8483,291,^  leaving  for 
power-operated  macnine  tools  a  total  value  of  830,963,369. 

Since  1914  the  output  of  metal-working  machinery  (including  ma- 
chine tools)  has  greatly  increased.  In  the  fiscal  year  1917  the  value 
of  the  country^s  exports  of  such  machinery  amounted  to  $84,935,410, 
or  $36,069,224  more  than  the  country's  total  production  in  1914. 
While  there  are  no  authoritative  figures  regarding  production  from  1915 
to  1918,  it  has  been  estimated  that  about  50  per  cent  of  the  metal- 
working  machinery  produced  in  1917  was  exported.*  The  export 
figures  I  or  1917  would  therefore  indicate  a  production  in  the  United 
States  in  1917  of  approximately  $160,000,000.  Machine  tools 
probably  constituted  at  least  two-thirds  of  this  total.  The  Ci^nsus 
figures  for  1919  show  an  output  valued  at  $212,225,000. 

The  advance  in  prices  since  1914  account  in  part  for  this  great 
increase  in  values.  The  prices  of  machine  tools  rose  during  the  war 
period,  as  did  those  of  nearly  all  other  products,  but  to  a  less  extent 
than  did  the  raw  materials  out  of  which  the  machines  were  made. 
Making  due  allowance  for  this  rise  in  prices,  the  advance  in  total 
value  was,  nevertheless,  great  enough  to  represent  a  very  substantial 
increase  in  the  nimiber  or  tonnage  of  machine  tools. 

Materials. — The  materials  out  of  which  domestic  machine  tools  are 
made  consist  mainly  of  iron  and  steel,  nearly  all  of  which  are  pro- 
duced in  this  country.  "High-speed'*  tool  steel  is  now  important  in 
this  branch  of  manufactures,  especially  in  production  of  tools  used  for 
paring,  cutting,  drilliog,  or  boring.  One  of  the  ingredients  of  this 
steel  is  tungsten,  much  of  which  is  imported  as  timgsten  concentrate 
from  Burma,  China,  and  Bolivia.  In  the  prewar  period  much 
tungsten  was  imported  from  Germany  in  the  form  of  ferrotungst^n. 
In  the  manufacture  of  the  emery  wheels  emery  is  used.  This  sub- 
stance, which,  on  account  of  its  hardness,  is  valuable  in  certain  cutting 
instruments,  is  largely  imported.  Before  the  war  it  came  mainly 
from  Turkey.  Abrasive  wneels,  however,  are  more  commonly  made 
from  artificial  abrasives,  which  are  obtainable  in  this  country. 

Much  coal  is  consumed  in  the  production  of  machine  tools.  The 
price  of  this  fuel,  however,  forms  a  smaller  percentage  of  the  cost 
per  unit  of  output  than  in  the  case  of  most  articles  selling  ordinarily 
as  iron  and  steel.  This  coal  is  a  domestic  product'  and  generally 
mined  not  very  far  from  the  machine  shop. 

Equipment. — Machine  tools  are  manuiactured  in  machine  shops 
whose  equipment  consists  of  metal-working  machinery  and  appliances 
suitable  for  making  necessary  adjustments  in  the  production  of 
machines.  Adjusting  appliances  are  much  more  numerous  in  the 
modem  shop  than  in  older  works. 

In  the  manufacture  of  machines,  instruments  of  measurement  and 
precision  are  indispensable.  They  are  not  only  necessary  for  the 
proper  operation  of  single  machines,  but  also  in  the  development  of 
the  system  of  interchangeable  parts  ^  so  characteristic  of  the  American 
macliine  system.     Among  instruments  of  this  character  are  rules  and 

»  Figures  derived  from  the  schedules  at  Census  Office,  May  12. 1919. 

•  American  Machinist .  Nov.  2s,  191S,  pp.  OSS  and  9«9.  _,       . 

•  Standardisation  of  narts  of  marhities  develooei  more  rapidly  in  the  United  States  than  In  Kurop^- 
This  standardization  of  narts,  which  is  no"c>sarv  to  che  growth  of  the  system  of  inten?hanKoabilitv.  <l')C-< 
not  mean  that  machines  thetnsolvos  have  become  Van  lardized.  Machine  tools  have  to  some  extent  beoome 
standardized,  but  this  development  has  not  gone  very  far. 
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scales,  various  kinds  of  gauges,  calipers,  indicators,  and  surface  plates. 
The  domestic  manufacture  of  many  of  these  instruments  is  a  war 
development.  Sweden  formerly  supplied  large  quantities^  and  there 
has  been  a  steady  import  from  Great  Britain. 

Methods  of  production, — ^Machine  tools  are  made  in  machine  shops. 
One  of  the  most  striking  features  in  the  development  of  the  metal- 
working  machinery  industry  is  specialization,  and  this  specialization 
has  gone  so  far  that  leading  establishments  are  confining  themselves 
to  one  or  a  few  classes  of  machines.  By  1905  the  Census  reported 
that  there  was  not  a  sinde  establishment  in  the  United  States  in  which 
a  completeline  of  metal-working  machinery  was  constructed.* 

Snecialization  has  proceeded  lurtlier  in  the  United  States  than  in 
European  countries,  although  in  tlie  latter  s])ecialization  is  pro- 
gressing. Builders  abroad  are  still  usually  ready  to  imdcrtake  the 
manufacture  of  any  metal-working  machine  required  by  the  cus- 
tomer. 

Certain  kinds  of  tools  wliicli  require  a  considerable  number  of  parts 
and  a  large  amount  of  labor  to  produce  are  now  turned  out  in  large 
lots  on  what  is  called  a  manufacturing  basis;  that  is,  the  various 
parts  are  accurately  made  and  finished  in  quantities  and  afterwards 
assembled.  English  and  German  machines  have  until  lately  been 
produced  in  small  lots  only.'^ 

Machine  tools  exhibit  great  individuality  of  types.  Certain  kinds 
and  ^ades  have  tended  toward  standardization,  but  in  general 
machmes  themselves  ha,ve  not  been  standardized  in  any  great 
tlegre^.^^ 

Organization. — In  1914,  according  to  the  census  report  on  manu- 
factures for  that  year,  machine  tools  were  j)roduced  in  409  estab- 
listunents.  Of  the  total  output  of  the  countrv,  valued  at  831,446,660, 
IS  companies,  manufacturing  machine  tools  to  the  value  of  over 
$500,000  each,  produced  §14,314,456  of  this  total,  and  3  companies, 
producing  over  $1,000,000  each,  $4,054,760.^^  While  the  economical 
raaiiufacture  of  machine  tools  requires  a  fairly  large  amount  of 
capital,  there  has  been  no  marked  tendency  in  the  direction  of 
monopolization  of  industry  aside  from  some  control  of  patent  rights. 
It  is  claimed  that  no  material  protection  is  now  afforded  by  reason 
of  patents.  In  1913,  out  of  224  iirnis  manufacturing  machine  tools, 
oulv  9  had  a  capital  rating  of  over  SI  ,000,000,  and  53  a  rating  between 
$200,000  aiid  $1,000,()0()> 

('eographical  distribution. — Oliio  leads  all  other  States  in  the  pro- 
duction of  machine  tools.  In  1914  between  25  and  30  per  cent  of 
the  total  output  of  the  comitry  was  produced  in  that  State,  and  over 
half  in  that  State,  Rhode  Island,  and  Connecticut.  Other  important 
States  in  this  branch  of  manufactures  are  Massachusetts,  Pennsyl- 
vania, Illinois,  New  York,  and  New  Jersey.^^ 

IHstorij, — ^The  use  of  machine  tools  was  increasing  rapidly  in  the 
ninth  decade  of  the  nineteenth  century.  During  the  three  suc- 
ceeding decades  progress  has  been  marked  by  the  follow m^  features: 

1.  The  extension  of  the  automatic  and  semiautomatic  prmciples  to 
newer  and  larger  classes  of  work. 

'Omus  of  manufactures,  1905,  Part  IV,  p.  232,  and  American  Machinist,  Sept.  5, 1918,  p.  426. 
•Testimony  of  Alexander  Luchars,  presidrrt  of  The  Industrial  Iress?,  in  laiift  hearings,  Lefore  Com- 
mittttjon  Ways  and  Means,  Dec.  19, 1908,  \  ol.  Ill,  pp.  2822  and  2i*23. 
"  \nierlcan  Machinist,  Oct.  24, 1918,  p.  776. 

"  Kigmres compiled  from  the  sthedulV^  on  n.a(hli.rry  si  the  V.  F.  ("cnsi^s. 
"Tariff  Hearings  before  Coniniittee  on  Ways  and  Vrans,  1C13,  p.  1CC4. 
'^rensus  Bulletin  on  engines  and  machimry,  lbl4,  p.  7. 
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2.  The  development  of  compiessed-air  portable  tools. 

3.  The  extension  of  the  application  of  the  power  press  and  the  use 
and  develofpment  of  electrical  driving. 

4.  The  growth  of  the  system  of  heavy  portable  machine  tools  in 
conjunction  with  a  massive  floor  plate. 

5.  The  origin  and  development  of  high-speed  steel  for  cuttinj! 
tools — a  feature  which  has  given  a  great  impetus  to  machine-tool 
manufacture  during  the  present  century. 

6.  The  growth  and  increased  manufacture  of  combination  and 
universal  tools. 

An  additional  feature  which  should  be  mentioned  in  connection 
with  machine-tool  manufacture  is  the  use  of  traveling  cranes  for  the 
movement  of  machinery. 

Consumption  and  domestic  exports. — The  consumption  of  machine 
tools  in  the  United  States  is  less  than  the  production.  Of  the  metal- 
w^orking  machinery  produced  in  1914  and  valued  at  $48,866,186, 
about  30  per  cent  was  exported.  The  greater  part  of  these  exports 
consisted  of  machine  tools.  The  value  of  the  machine  tools  imported 
in  1914  was  only  about  1  per  cent  of  the  domestic  production.  Since 
1914  the  value  of  the  domestic  exports  of  machine  tools  and  other 
metal-working  machinerv  has  increased.  In  the  fiscal  year  1917  it 
was  $84,935,410  and  in  1*918,  $58,327,668.  The  value  of  imports  was 
much  less  in  1915,  1916,  and  1917.  The  figures  for  1918  showed  an 
increase  over  the  three  previous  years,  but  was  loss  than  for  1914. 

Machine  tools  find  their  principal  market  in  countries  of  great 
industrial  development,  or  wnere  the  process  of  industrial  growth  Is 
rapid.  In  the  four  fiscal  years  immediately  preceding  the  war  the 
United  Kmgdom  and  Germanv  took  from  a  third  to  over  a  half  of 
the  domestic  exports  of  metal-working  machinery.^*  Other  impor- 
tant countries  to  which  exports  were  sent  were  France,  Canada,  and 
Russia.  Smce  1914  the  United  Kingdom  and  France  have  taken 
considerably  over  half  the  domestic  exports  of  the  United  States. 
Canada,  Italy,  Russia,  and  Japan  have  also  been  important  markets 
for  American  machme  tools  during  this  period. 

FOREIGN   PRODUCTION. 

The  first  machine  tools  were  made  in  England,  but  they  were 
developed  more  rapidly  in  the  United  States  and  Germany.  The 
total  value  of  machine  tools  exported  from  the  United  Kingdom  in 
1913  was  nearly  $5,000,000  as  compared  with  $16,097,315  from 
Germany  and  $1,813,000  from  France.  Belgium  was  also  a  fairly 
large  exporter  in  that  year.  Next  to  the  United  States,  Germany  was 
by  far  the  largest  producer  of  machine  tools  before  the  war,  having 
developed  a  flourishing  home  trade  in  addition  to  the  large  exports. 
By  means  of  special  tariff  treaties  arranged  with  several  continental 
countries,  Germany  was  the  chief  source  of  supply  for  several 
European  countries.^*  German  manufacturers,  however,  have  not 
yet  (June,  1920)  regained  any  considerable  volume  of  output  since 
the  war,  although  the  value  of  the  output  in  1917  was  officially 
reported  as  $100,000,000,  as  compared  witli  $82,500,000  in  1914. 

"  In  Commeroe  and  Navigation  the  exports  of  machine  tools  are  not  separated  from  those  of  other  metal- 
working  maclilnery. 
"  American  Machinist,  June  20, 1918,  p.  1047. 
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The  production  of  the  United  Kingdom  before  the  war  was  fairly 
large  and  English  manufacturers  have  progressed  rapidly  during  the 
reconstruction  period.  The  value  of  the  output  in  1919  is  estimated 
at  £10,000,000  (approximately  $45,000,000)  while  the  volume  of  the 
output  has  increased  from  20  to  25  per  cent  since  1914.  British 
manufacturers  since  the  war  have  developed  a  higher  degree  of 
standardization  and  through  cooperative  associations  are  developing 
a  better  specialization  of  output.  There  are  about  300  firms  engaged 
in  the  manufacture  of  machine  tools  in  various  parts  of  Great  Britain, 
but  fully  one-half  the  output  comes  from  relatively  few  large  estab- 
lishments employing  from  500  to  2,500  men.  Three  or  four  of  the 
largest  firms  are  now  turning  out  large  numbers  of  the  highest  class 
of  automatic  tools,  including  turret  and  capstan  lathes  which  were  not 
made  at  all  in  England  until  recently.'* 

Machine  tools  are  also  made  in  France,  Canada,  Switzerland,  and 
Sweden.  Japan  during  the  war  period  was  increasing  her  machinerv 
output.  Beiore  the  war  there  were  only  six  or  seven  firms  special- 
izing on  machine  tools.  By  1917  there  were  about  40,  most  of  which 
were  employing  50  to  100  men  each."  Japanese  machine  shops, 
however,  are  usually  small  and  their  products  are  seldom  as  good  as 
those  imported  from  western  countries." 

In  general,  as  has  already  been  indicated,  the  manufacture  of 
machine  tools  in  foreign  countries  is  not  so  highly  specialized  or  the 
product  as  efficient  as  in  the  United  States.  Even  with  high  prices 
the  American  machine  will  make  headwa5^  in  some*European  markets 
against  the  lower  priced,  but  less  efficient  article  from  home  or 
neighboring  countries." 

IMPORTS. 

The  imports  of  machine  tools  form  a  small  fraction  of  the  total 
number  or  tonnage  used  in  this  country.  In  1911  (fiscal  year)  the 
value  of  the  imports  for  consumption  amounted  to  $191,082;  in  1914, 
it  was  $306,096.  During  the  first  three  years  after  the  outbreak  of 
the  war,  importation  was  much  smaller,  but  in  1918  it  had  increased 
to  $274  J56. 

In  1915  ^  over  half  the  total  value  of  the  imports  of  machine  tools 
represented  the  products  coming  from  Germany,  Belrium,  Eng- 
land, and  Canada  supplied  the  bulk  of  the  remamder.  During  the 
vears  1916-1918  the  war  had  cut  off  imports  from  Germany  and 
Belgium,  and  greatly  curtailed  imports  from  England.  In  1917 
over  two-thirds  of  the  imported  machines  came  from  Canada,  and 
in  1918  over  nine-tenths. 

In  1915  about  two-thirds  of  the  imports  entered  the  United  States 
by  the  customs  districts  of  New  York  and  New  Orleans.  Other 
customs  districts  figuring  prominently  in  this  import  trade  were 
Michigan,  Wisconsin,  Massachusetts,  and  San  Francisco.  In  1918 
nearly  two-thirds  of  the  total  imports  came  into  the  country  by  way 
of  Buffalo. 

,  '•  A  h\T\v  ronnrehcn-lyc  report  on  the  Brlti-^h  ma'^hine-tool  iftiu><try  han  leen  prenorrd  by  the  United 
^XiXu  Ttflff  CjmmiistDn  as  a  result  of  Aeld  wonc  in  th3  United  Kingdom,  and  is  availaMe  in' the  commis- 

•'  E.  F.  Cra"^  Brlti^  c  jram?rflal  attach^,  Tokyo,  report  on  iron  and  steel  in  Japan. 
'•  Commcrre  ueports,  July  5,  IftlO. 

»  Amerii'an  Ma^hini<t.  Apr.  11,  1918,  p.  610,  also  Apr.  4,  1918,  p.  58^1. 

*  i'rior  to  1915  the  Imports  of  machine  tools  by  countries  and  customs  diNtricts  were  not  separately 
reported. 

03189—21-^-29 4 
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PRICES. 

The  product  of  the  machine-tool  industry  is  not  one  of  even  price. 
Its  selhng  value  is  detennined  not  by  weight  or  volume,  but  by  an 
ever  changing  intangible  unit  regulated  by  the  work  going  into  its 
manufacture  and  by  the  utility  of  the  machine.  Consequently  it 
is  almost  impossible  to  establish  standards  for  production  and  com- 
parison of  prices  as  can  be  done  in  many  other  industries.  Only 
approximative  conclusions  can  be  drawn  from  price  statistics. 

rrices  are  usually  Quoted  f.  o.  b.  factory  or  shop,  and  vary  with 
the  kind  and  size  of 'tne  machine  and  accessories.  An  example  of  a 
well-known  kind  of  machine  taken  from  the  price  list  of  a  New 
England  manufacturer  shows  the  variations  for  three  different  sizes 
ana  the  extra  charges  for  accessories: 

Standard  engiru  lathes. 
[Tan.  1, 1918.] 


flze  of  lathe 


3-jtep  cone  d')u»  Ir-'  ack  grared 

Extra  p  r  foot  of  I  ed 

Qui'k-chjtn'je  Rear 

Tawr  atta"hmrn  t 

Chuck  plate  (Ittwi 


U  inches 

16  inches 

by  G  feet. 

by  6  feet. 

1585 

1925 

23 

30 

125 

150 

100 

120 

9 

13 

38  inches 
bv  10  l(^t. 


13.750 

3(0 

2W> 
25 


Prices  showed  a  marked  tendency  to  increase  during  the  war 
period.  Many  tools  doubled  in  price  and  heavy  lathes  for  which 
there  was  a  great  demand  more  than  quadrupled  in  value.**  Between 
the  summer  of  1917  and  that  of  1918,  the  average  rise  in  the  prices 
of  several  well-known  makes  was  about  15  per  cent.**  In  May,  1919, 
it  was  reported  that  machine-tool  prices  were  being  reduced  on 
account  of  increasing  competition.'' 

Foreign  prices  (except  perhaps  in  the  United  Kingdom) '  appar- 
ently have  run  lower  than  American  prices,  although  comparisons 
must  be  made  with  great  reserve.  Owing  to  superior  durability  and 
productive  efficiency  the  American  product  is  often  preferred  to 
cheaper  foreign  makes.'*  Since  1914,  however,  the  unprecedented 
demand  for  equipment  in  foreign  shops  and  the  increased  cost  of 
production  has  brought  European  prices  to  much  higher  levels  than 
those  in  the  United  States. 


TARIFF  HISTORY. 

Prior  to  the  act  of  1909  machine  tools  were  classified  with  metal 
articles  or  wares  not  specially  provided  for.  In  1894  the  duty  on 
such  articles  was  35  per  cent  aa  valorem,  and  in  1897  it  was  raised 
to  45  per  cent. 

«'  Iron  Trair  Uovit»w,  Jiin.  10,  VHH  p.  ltV4.  It  han  \s^n  maintained,  however,  that  "marhine-tool  pri«^ 
have,  with  f»nv  pxcvptlonn,  Iwn  inuintulned  at  more  nearly  prewar  Manc^ards  than  thae  of  mo^t  crm- 
moditieH.  fpw  of  the  lttr«e  I  ull<lcri»  havlPK  Inernaved  prI<*M  «iiiw  June,  1917."  American  Machini  t,  Deo.  12, 
1918,  p.  10?4. 

"  Averagf'  »  a^cd  up  in  pri^-o  II  U  of  a  nt  m  er  of  mwhine-tool  \  uilders  for  1917  and  1918.  There  Mrrrc. 
hjvever,  -c viral  ma<'hlne.M  whl»h  hjwH.i  no  inrr('a.<te  in  priiv,  and  j^ome  manufa^'turers  pullihcd  do 
iii'Tca'^e'*. 

»  Iron  Aro  Mav  15,  IQltt,  p.  im). 

"  Amirican  .Mtt'hlnl  t,  Apr.  I.  Mis,  p.  Mi,  and  Iron  and  Coal  Trades  Hoview  (London),  Mar.  H,  IPlv, 
p.  .321. 
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In  1908  the  machine-tool  manufacturers  petitioned  Congress  for 
the  establishment  of  a  maximum  and  a  minimum  rate  of  45  per  cent 
and  30  per  cent,  respectively,  for  the  purpose  of  securing  from  foreim 
countries  tariff  consideration  on  exports  from  the  United  States.  It 
was  stated  in  the  petition  that  '*  inasmuch  as  an  average  of  30  per 
cent  of  our  output  is  sold  to  foreign  countries,  some  of  which  have 
been  continuously  raising  their  tariff  against  us,  and  to-day  threaten 
such  a  further  advance  as  will  be  practically  prohibitive  (as,  for 
instance,  in  the  proposed  French  tariff  advance),  therefore  we  desire 
to  place  ourselves  on  record  as  favoring  a  reduction  in  the  present 
domestic  tariff  on  our  product  (machine  tools)  wherever  such  reduc- 
tion will  secure  for  us  a  corresponding  consideration  in  the  tariffs 
levied  against  American  machine  tools  by  foreign  countries/'** 
Machine  tools  received  special  mention,  and  tne  duty  was  reduced  to 
30  per  cent  ad  valorem,  in  the  act  of  1909. 

A  further  reduction  to  15  per  cent  ad  valorem  was  made  in  the  law 
of  1913.  This  law  defined  machine  tools  as  meaning  "any  machine 
operated  by  other  than  hand  power  which  employs  a  tool  for  working 
on  metal/' 

In  the  foreign  tariffs  of  France,  Germany,  Sweden,  Switzerland, 
and  Japan  machine  tools  are  graded  by  weight,  the  duty  diminishing 
per  unit  of  weight  with  increase  in  weight.  In  Germany  the  duties 
under  the  general  tariff  range  from  S0.432  per  100  pounds,  in  the  case 
of  machines  weighing  more  than  22,046  pounds  to  $2,159  per  100 
pounds,  in  the  case  oimachines  weighing  551 .15  pounds  or  less.  The 
corresponding  rates  in  France  are  much  higher,  namely,  $1,312  and 
S6.566,  respectively. 

COMPETITIVE   CONDITIONS. 

In  machine  manufacture  it  is  impossible  to  gauge  competitive  con- 
ditions by  only  determining  relative  costs.  The  value  of  a  machine 
is  fixed  largely  by  its  utility  to  those  who  intend  to  use  it,  and  this 
may  depend  more  upon  its  peculiar  make  than  upon  the  price  of  the 
material  and  labor  entering  into  its  composition.  Furthermore  a 
successful  machine  in  one  country  mav  be  copied  by  the  producers 
of  another  unless  it  is  protected  in  that  country  bv  patent.  The 
country  supplying  the  ingenuity  necessary  in  the  development  of  such 
new  contrivance,  would  be  at  a  disadvantage  compared  with  one 
which  simply  imitated  the  device  of  its  rival,  as  it  is  usually  less 
expensive  to  copy  than  to  invent. 

Costs,  however,  are  important  in  estimating  the  advantages  and 
disadvantages  of  different  countries.  No  reliable  figures  ffom  an 
unprejudiced  source  are  published  with  reference  to  the  cost  of  manu- 
facturing machine  tools.  Tlie  census  of  1910  gives  figures  for  the 
cost  of  materials,  wages,  and  salaries,  and  value  of  products  of 
foundry  and  machine  snops.  According  to  these  figures  the  value  of 
all  foundry  and  machine-shop  products  in  1909  was  $1,228,475,000. 
Materials  entering  into  their  manufacture  were  estimated  at  $540,- 
011,000;  the  wages  of  employees,  at  $321,521,000;  and  salaries  at 
193,795,000.     In  other  words  of  the  estimated  value  of  all  foundry 

^  Tariff  bearings  beforo  Committee  on  Ways  and  Moans  \90^  9,  p.  2819. 
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and  machine-shop  products  manufactured  in  the  United  States  in 
1909,  about  43.96  per  cent  consisted  of  the  cost  of  materials  and  33.S0 
per  cent  of  the  price  of  labor,  including  salaries,  leaving  between  22 
and  23  per  cent  for  overhead  expenses,  profits,  etc.  A  similar  com- 
putation made  by  the  American  Machinist  from  the  census  figures  for 
1914,  shows  that  on  every  $100  of  machines  sold  by  the  United 
States  machine  building  industry,  $41  represented  the  cost  of  mate- 
rials and  $28  the  wages  of  labor.^*  The  iron,  steel,  and  coal  utilized 
in  machine  manufacture  and  embracing  the  bulk  of  what  conies 
under  the  head  of  materials  are  as  cheap  in  the  United  States  as  in 
any  other  part  of  the  world.  The  wages  of  labor  are  higher  here 
than  in  Europe,  but  as  the  use  of  machmery  has  progressed  farther 
in  this  country  than  elsewhere  and  machines  are  turned  oiit  in  large 
lots  on  what  is  called  a  manufacturing  basis  (see  above,  Method  of 
production)  higher  wages  do  not  necessarily  mean  greater  labor  cost. 

The  figures  given  above  are  those  for  machinery  in  general. 
Machine  tools  constitute  an  important  class  of  machines  and  the  main 
conditions  with  reference  to  their  manufacture  are  probably  not 
unlike  those  of  machinery  in  general.*^  An  observer,  however,  of 
machine-tool  manufacture  in  foreign  countries  states  that  labor  "is 
quite  as  productive  as  similar  labor  in  the  United  States^*  while  the 
wages  abroad  are  much  lower.^'  Prior  to  the  war,  machine  tools  of 
German  manufacture  were  sold  in  this  country  at  prices  considerably 
below  those  for  corresponding  makes  by  American  producers.  In 
some  cases  these  low  prices  seem  to  have  been  due  to  mferior  quality 
or  unfair  methods  of  competition.^"  There  was  also  the  complaint 
that  American  machines  were  copied  by  German  producers  ana  sold 
on  this  side  of  the  Atlantic  in  competition  with  the  regular  domestic 
product  which  must  bear  the  cost  of  the  creative  ingenuity  which  has 
developed  the  industry.^^  Nevertheless,  the  value  of  the  domestic 
exports  of  machine  tools  to  Germanv  in  the  fiscal  vear  immediately 
prccedmg  the  outbreak  of  war  was  between  6  and  7  times  as  great  as 
the  value  of  the  entire  imports  from  all  countries  the  same  year,  and 
more  than  10  times  as  great  in  1913. 

British  manufacturers  assert  that  their  post-war  costs  of  production 
are  higher  than  those  in  the  United  States  in  spite  of  the  fact  that  the 
wages  of  skilled  machinists  in  England  are  approximately  48.  cents 
(standard  exchange)  an  hour  as  compared  witn  70  to  90  cents  per 
hour  in  the  Unit<id  States  (June,  1920).^^  It  is  purely  a  question  of 
output  and  the  British  manufacturers  have  not  as  yet  attained  the 
degree  of  standardization  and  the  quantity  production  found  in  many 
American  plants,  although  they  are  making  rapid  process  in  these 
directions,  A  few  British  machines  are  coming  oi^  tne  American 
market,  but  they  are  specialties  and  sell  for  50  to  100  per  cent  more 
than  somewhat  similar  machines  of  American  make. 

"•See  discussion  in  American  Machinist,  Aujr.  1,  191S,  pp.  209  and  210.  The  figure  for  labor  iocludc^ 
only  wage!).  The  corresponding  figure  for  10()9  (i.  e.  excliidinK  salaries,  amounting  to  S7.63)  was  lifi.l*. 
It  should  l)e  remcmlwred  that  in  the  ccnsu.s  figures  malorials  embrace  "supplies  of  every  description 
whether  raw  or  partly  manufactured,  or  whether  entering  in  the  proliicts  used  as  containers,' or  consumM 
in  process  of  manufacture,  and  all  fuel  u-sed  for  heat  or  povver  or  in  process  of  manufacture." 

«  American  Machinist.  Aug.  1,  191S,  pp.  209  and  210. 

»  Letter  from  the  Geometric  Tool  Co.,  Sept.  16,  I9is. 

»  Letters  of  Union  Twist  Drill  Co.,  Aug.  20,  191S;  Cleveland  Planer  Co.,  Aug.  19,  1918;  William  Sel^r^ 
&Co.  (Inc.),  Aug.  21,  191S. 

«•  Letter  from  Gould  *  Ebcrhardt,  Aug.  22. 191«. 

*>  In  January,  1921,  British  wages  are  alxnit  35  cents  (2  shillings)  an  hcur,  ixhile  Geizcan  vages  rarge 
from  5  to  8  marks,  equivalent  on  the  average  to  less  than  10  cents  an  hour. 
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It  is  frequently  stated  that  the  purchase  of  a  machine  tool  is  gov- 
erned by  the  needs  of  the  buyer,  who  chooses  it  on  the  basis  of  design, 
precision,  and  suitability  for  his  work,  rather  than  on  a  price  basis. 
As  regards  design  and  type,  American  grinding  machines,  universal 
milling  machines,  watchmakers'  lathes,  automatic  cutters,  forging 
machines,  molding  machines,  and  (with  some  exceptions)  gear-cutters 
are  generally  superior  to  those  of  foreign  make  and  cost  less  to  pro- 
duce in  the  United  States  than  in  foreign  countries.  Even  in  Eng- 
land there  is  also  a  large  demand  for  broaching  machines,  multiple- 
spindle  drilling  machines,  vertical  surface  grinders,  and  bench  pre- 
cision lathes,  although  these  are  made  in  some  quantity  in  that 
country. 

The  cost  of  packing  and  freight  is  a  serious  handicap  to  foreign 
manufacturers  who  desire  to  place  their  product  on  the  American 
market.  The  transportation  charges  on  the  machine  tools  shipped 
by  a  large  English  manufacturer  to  the  United  States  in  1919  ranged 
from  6^  to  Hi  per  cent  of  the  selling  prices.  The  lower  percentage 
applied  to  an  expensive  turret  lathe,  weighing  2  tons  and  selhng  for 
about  S^,000,  whereas  the  higher  percentage  was  for  a  smaller  ma- 
chine weighing  only  about  one-hall  ton  and  selling  for  about  $250. 

The  following  figures  apply  to  a  1920  shipment  to  the  United 
States  of  a  machine  tool  that  sells  for,  approximately,  $1,000  in 
England : 

Per  cent. 

PBckine  and  putting  f .  o.  b.  vessel 34 

(>c«anRetght 3) 

Duly 15 

ucfan  insurance  and  entry  charges * 

Cvtage,  insurancef  storage,  etc.,  in  New  York 2) 

Total  oost  of  importation 56f 

Another  factor  that  has  an  important  bearing  upon  the  prices  at 
which  foreign  machine  tools  can  be  sold  in  the  United  States  is  the 
sellbg  cost.  This  is  always  a  very  important  item,  especially  in  the 
case  of  the  more  costly  tools  that  are  often  set  up  by  the  manufacturer. 
Most  of  the  domestic  firms  have  established  agencies  in  the  various 
parts  of  the  country  whereas  a  foreign  firm,  seeking  to  establish  itself 
in  the  American  market  has  to  pay  heavy  traveling  expenses  for  its 
agents  which,  at  least  during  the  early  years,  must  be  distributed  over 
smaller  sales. 

ECONOMICS  OF  THE   MACHINE-TOOL  INDUSTRY. 

Machine  tools  are  made  of  iron  and  steel  and  hence  the  materials 
of  which  they  are  manufactured  are  found  in  iron  and  steel  producing 
countries.  Labor  cost,  while  not  the  largest  element,  is  nevertheless 
an  important  one  in  total  cost.  The  development  of  the  manu- 
facture of  machine  tools  is  thus  conditioned  in  part  upon  a  fairly 
abundant  labor  supply.  Another  factor  of  considerable  importance 
is  inventive  ingenuity  and  mechanical  skill. 

The  demand  for  machine  tools  is  greatest  in  countries  and  regions 
in  which  industrial  evolution  has  attained  its  highest  point.  Metal- 
working  machinery  is  necessary  to  the  production  of  equipment  re- 
quired to  supply  raw  material  and  essential  in  the  manuiacture  of 
appliances  used  to  produce  finished  articles.  It  is,  however,  in  in- 
dustrially advanced  countries  where  the  permanent  demand  is  great- 
est. Countnes  of  rapid  industrial  growth  also  demand  a  large  supply 
of  machine  tools. 
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The  demand  for  machine  tools  is  rather  elastic.  The  fact  that  the 
life  of  a  machine  tool  is  indefinite  makes  it  easy  for  the  machine-tool 
user  to  postpone  a  purchase  when  prices  are  too  high  or  times  too 
dull.  Irade  conditions  thus  influence  the  possibilities  of  marketing 
machine  tools,  and  the  volume  of  trade  responds  with  fair  readiness 
to  price  changes. 

The  conditions  with  respect  to  demand  and  supply  may  be  out- 
lined as  follows: 

A.   CONDITIONS  APPECTING  THE   SUPPLY  OP  MACHINE  TOOLS. 

1.  Supply  of  iron  and  steel. 

2.  Labor  supply. 

3.  Invention  and  mechanical  skill. 

B.   CONDITIONS  APPECTING  THE   DEMAND  POR   MACHINE  TOOLS. 

1.  Demand  varies  with  the  following: 

(a)  Extension  or  contraction  of  existing  industries. 

(6)   Creation  of  new  industries. 

(c)  Replacement  of  old  machine  tools.  Replacement  is 
limited  by  the  long  life  of  good  tools  ranging  from 
10  to  30  years  and  by  obsolescence  which  is  con- 
fined principally  to  industries  requiring  high 
production  or  fine  accuracy. 

2.  Demand  is  conditioned  by  the  industrial  groups  using  machine 
tools.     These  may  be  divided  into  the  following  three  classes: 

(1)  Miscellaneous  manufacturing  and  maintenance — 

(a)  Railroad  shops. 

(b)  Shipyards. 

(c)  General  repairs. 

(d)  Small-scale  manufacturing. 

(2)  General  manufacturing  of  large  units,  specialization  by  in- 

dustries— 

(a)  Prime  movers. 

(b)  Locomotives  and  cars. 

(c)  Heavy  ordnance. 

(d)  Mining,  rolling  mill,  pumping  machinery,  etc. 

(3)  High-production    manufacturing,    specialization    by    small 

units — 

(a)  Automobiles  and  internal-combustion  engines. 
sh)  Specialties,  such  as  sewing  machines,  cash  registers, 
phonographs,  instruments,  etc. 

(c)  Small  arms. 

(d)  Special  machinery,  such  as  printing  presses,  textile 

machinery,  shoe  machinery,  etc. 

3.  Demand  is  influenced  by  the  industrial  development  of  countries 
in  which  machine  tools  are  marketed : 

(1)  Highly  developed  industrial  nations.  United  States,  United 

Kingdom,  Germany,  France,  etc. 

(2)  General  manufacturing  countries,  Norway,  Spain,  Austria- 

Hungary,  Argentina,  Brazil,  etc. 

(3)  Agricultural  and  pastoral,  peoples  and  nations  mostly  in  the 

handicraft  stage  of  development,  China,  India,  Siam,  the 
greater  part  oi  Russia. 
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TYPICAL  DEFINITIONS  OF  MACHINE  TOOLS. 

The  following  definitions  show  that  the  term  *' machine  tools"  has 
not  a  fixed  connotation  and  is  much  more  inclusive  with  some  than 
with  others:" 

Machine  tool;  Primarily  a  power-driven  machine  using  cutting  tools  for  working 
metals,  as  further  deined  by  the  following  representatiA-e  list:  Arbor  presses,  bolt- 
making  madiinery,  boring  machines,  broaching  machines,  checking  machines,  etc. 
Fred  L.  Eberhardt.) 

We  would  de^ne  a  machine  tool  as  a  cold-metal  working  machine  used  for  forming, 
perforating,  and  cutting  that  is  universal  within  its  scope.  The  standard  machine 
tv>l9  are  engine  lathes,  blotters,  milling  machines,  gear  cutters,  gear  planers,,  boring 
mills, •srHnding  machines,  and  drilling  machines.  We  would  not  include  arbor  presses, 
hammers,  hot  nut-makin?  ma,chines  in  your  list.  Neither  would  we  include  cutting- 
off  machines.     (Fred  E.  Rogers,  editor  of  Machinery.) 

A  machine  tool  is  a  metal-working  tool  of  more  or  less  uni^  ersal  application,  adapted 
to  force  or  mechanically  guide  a  metal-work  piece,  and  a  materialremo*  ing  tool,  in 
fuch  relation  to  each  other  as  to  shape  the  work  piece  by  the  remo\al  of  material. 
lE.  D.  Sewall,  Chief  Bureau  of  Classi^cation,  U.  S.  Patent  Offce.) 

A  machine  tool  is  anv  hand  or  power-driven  organized  mechanism  ha*  ing  one  or 
more  tools  for  cutting,  forming,  or  snaping  metal,  to  perform  an  operation  or  operations 
in  making  one  or  more  classes  of  tools,  machines,  structures,  or  parts  from  metal,  in 
distinction  from  one  producing  only  a  speci6c  article.  (Clyde  C.  Rogers,  former 
examiner  Machine  Tool  Di\ision,  U.  S.  Patent  Office.) 

DEFINITIONS  OF  TYPICAL  MACHINF.  TOOLS. 

*  [From  Standard  Dictionary,  1917.] 

Engine  lathe, — A  large  and  complete  lathe,  adapted  to  screw  cutting. 

Plover. — A  machine  by  which  to  shape  or  true  the  surface  of  metal  objects,  usually 
consisting  of  a  frame  having  an  upright  housing,  bearing  a  tool  which  has  transverse 
feH,  the  work  being  borne  by  a  reciprocating  table. 

Shaj)fr. — A  small  metal-planing  machine  in  whicn  the  work  to  be  shax)ed  is  sta- 
tionary and  the' toot  has  a  reciprocating  motion. 

Drilling  machine, — A  machine  for  baring  or  drilling.  It  may  be  (\)  multiple^  in 
which  case  there  are  several  drilling  tools,  the  distance  between  which  is  adjustable, 
and  which  may  operate  at  once;  (2)  pillar,  in  which  a  vertical  post  bears  a  table  with 
adiiu«table  height  (see  illus.  drill  press);  (3)  radial,  in  which  the  tool  is  on  a 
horizontal  swinging  arm  and  may  thus  cover  any  point  within  a  circle;  or  <4)  turret, 
with  which  a  variety  of  operations  maj  be  performed  upon  a  piece  of  work  without 
removing  it. 

Boring  machine. — Any  machine  for  boring,  especially  one  of  large  size  ^  distin- 
fished  from  a  drill;  a  machine  for  dressing  a  hole,  as  the  inside  of  a  cannon,  as  dis- 
tinguished from  one  that  simply  drills  a  hole.  , 

Milling  machine. — A  machine  for  removing  metal  by  rotating  cutters. 

Milling  machines  are  plain  when  the  work  is  fed  toward  the  cutter  by  a  .'able  moving 
in  a  single  plane,  universal  when  provided  with  cross  feed,  revolving  feed,  and  longi- 
tudinal feea. 

Index  machine. — ^A  milling  machine  provided  with  an  attachment  wnich  enables  it 
to  cut  objects  requiring  even  spacing,  such  as  gear  cutters. 

[FroiQ  special  census  report  on  metal  working  machinery  (1905),  by  Fred  J.  Miller,  expert  special  agent, 

''Manufactures,"  i  art  IV,  p.  225,  at  p.  234.} 

Screw  machines  or  turret  lathes. — Only  a  few  years  ago  automatic  machines  were  made 
to  handle  stock  only  up  to  about  1  inch  in  diameter,  and  an  "automatic  "  that  cculd 
handle  inch  stock  was  looked  upon  as  a  large  machine  of  its  class.  At  first  they  ^ore 
used  almost  exclusively  for  making  the  screws,  hence  th»  name  "automatic  screw 
machines."  They  are  now  made  to  handle  steel  bars  up  to  6  inches  in  diameter  and 
are  used  for  an  almost  endless  variety  of  small  parts.  A  more  appropriate  name  for 
such machines,  therefore,  would  be  *  'automatic  turret  lathes,"  as  their  present  func- 
ti<iO  is  not  merely  to  make  screws,  but  also  to  do  lathe  work. 


"  TanlT  hearings  before  Committee  on  Ways  and  Means,  1913,  pp.  K82-H&1. 
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TARIFF   CONSIDERATIONS. 

The  tarijff  problem  with  reference  to  machine  tools  may  be  consid- 
ered in  three  phases:  (1)  Definition  of  machine  tools;  (2)  the  ques- 
tion of  levying  duties  on  the  foreign  product;  and  (3)  the  relation  of 
import  duties  to  export  trade. 

(1)  Machine  tools,  as  defined  in  paragraph  165  of  the  law  of  1913, 
include  practically  all  metal-workmg  machinery  as  defined  above 
under  Description.  Hand-operated  machines  are  excluded.  The 
advisability  of  this  exclusion  is  doubtful,  as  in  the  case  of  some 
machines  the  mere  attachment  of  a  pulley  may  convert  the  hand- 
operated  contrivance  into  a  power  macnine.  Hand-operated  machines 
fall  under  a  higher  rate  of  duty — 20  per  cent. 

(2)  The  question  of  relative  costs  of  production  in  this  and  other 
countries,  which  is  often  raised  when  tne  tariff  is  under  discussion, 
can  not  be  adequately  discussed  in  the  absence  of  authoritative  and 
definite  information.  It  has  been  noted  that  the  bulk  of  materials 
used  in  manufacture  are  as  cheap  in  the  United  States  as  elsewhere. 
Wages  per  unit  of  time  are  materially  higher  than  in  Europe,  but 
offsetting  this — in  part  at  least — is  the  greater  use  of  machinery  and 
the  larger  scale  of  production  of  interchangeable  parts. 

The  use  of  the  tariff  as  a  means  of  preventing  unfair  competitive 
methods  comes  in  for  some  consideration.  There  is  evidence  that 
some  dumping  has  at  times  been  resorted  to  bv  foreign  countries,  that 
copies  of  American  machines  have  been  madfe  hy  foreign  producers 
and  sold  in  this  country  below  the  costs  of  their  models,  and  that 
inferior  foreign  makes  at  times  have  taken  the  place  of  the  more  sub- 
stantial domestic  product."  The  close  of  the  war  left  large  stocks 
of  machine  tools  in  the  hands  of  foreign  producers,  but  these  were 
rapidly  absorbed  at  good  prices  in  their  own  home  markets. 

(3)  The  United  States  oeing  a  large  exporter  of  machine  tools  is 
interested  in  foreign  rates  of  duties  on  these  articles.  In  1908  it  was 
proposed  that  the  maximum  and  minimum  principle  be  specially 
applied  to  machine  tools  in  order  to  secure  favorable  consioeration 
aoroad.  The  act  of  1909  was  nominally  a  general  maximum  and 
minimum  tariff  (see  sec.  2),  but  in  practical  operation  it  remained  a 
general  and  autonomous  tariff  such  as  has  prevailed  in  the  United 
otates  in  preference  to  the  conventional  and  maximum  and  minimum 
systems.  The  favored  nation  clause  in  commercial  treaties  is  not 
an  invariable  safeguard  against  tariff  discrimination,  as  it  can 
in  substance  be  modified  by  special  commercial  understandings  with 
reference  to  the  exchange  of  goods  or  be  virtually  canceled  Dy  the 
action  of  a  third  party.'* 

u  Lot.fcers  of  various  manufaclurers  sent  the  Tariff  Commission  during  the  summer  of  1918. 
M  See  discuision  in  Amcricia  Machinist,  June  20, 191S,  pp.  1047-lOiS. 
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Production  of  machine  tools  in  United  States — States. 

{From  Federal  Ccnsus-l 


States. 


Connecticut . . 

Illinds 

M;ass«chus^ts 
New  Jersey... 

Nev  York 

Ohio 


1900 


$3,162,003 
1,133,589 
2,S44,319 
1,297,  iOl 
1,7M,624 
7,213,157 


1905 


13,965,742 
2,015,201 
4,819,687 
1, 406, 003 
3,287,064 
8,197,637 


States. 


1900 


Pennsylvania.., 
Rhode  Island. . 
AU  other  States 

Total 


$3,324,570 

1,449,801 

12,558,350 


24,737,904 


1905 


$3,005,278 

1,915,052 

»  3, 797, 100 


32,408)766 


MACHINE  TOOLS  AND  OTHER  METAL-WORKING  MACHINERY  (YEAR  1914). 


States. 


Madiine 
tools. 


Connecticut $3, 280,  WO 

lUinois I  1,935,861 

Massachusetts 3,042,804 

Michigan 1,179,761 

NewJersey 1,558,412 

XewYork 1,782,494 

Ohio 9,014,178 


Metal- 
working 
machinery 
other  than 
machine 
tools. 


$2,407,987 

1,002,651 

850,608 

280,564 

546,346 

3, 160, 369 

2,909,389 


States. 


Pennsylvania.., 
Rhode  Island... 

Wisconsin , 

All  other  States 

Total 


Machine 
tools. 


$2,466,198 
3,679,190 
1,004,812 
2,501,920 


Metal- 
working 
machinery 
other  than 
machine 
tools. 


$1,069,278 
174,490 
209,052 
899,792 


31,446,660 


17,419,526 


LATHES. 


Connecticut... 

Illinois 

Masiiachusetts. 
New  York.... 

Ohio 

P<'un$ylvaDia. 
Rhode  Island. 

Vermont 

Wisconsin 

All  other 


Total. 


States. 


1900 


Quantity. 


2,108 

1,596- 

4,534 

2,067 

6,121 

293 

702 

367 

238 

1,695 


•19,721 


Value. 


$1,030,314 
173,071 

1,348,168 
224,504 

2,624,064 
358,759 
333,836 
284,411 
239,542 
590,400 


1905 


Quantity. 


7,207,069 


1,326 

1,061 

4,690 

523 

4,639 

122 

610 

319 

148 

1,048 


M4,486 


Value. 


$700,785 
84,363 
856,946 
164,852 
2,571,883 
129,112 
414, 156 
321,765 
19:3,3^6 

487,612 

I 


5,924,860 


MILLING  M.\CHINES. 


Connecticut... 
Massachusetts. 
New  Jffsey... 

New  York.... 
Ohio 


Pe.insylvaoia. 
Rhode  Island . 
All  other 


Total, 


431 
437 
155 
783 
1,060 
79 
698 
476 


$141,402 
317,818 
167,510 
297,621 
438,725 
110,605 
445,342 
252,943 


4,119 


2,171,966 


557 
745 

71 
443 
856 

50 
889 
421 


$218,451 
376,222 
115,722 
116,840 
559, 157 
110, 'i  82 
586,263 
423,689 


4,032    2,476,626 


^California,  Delaware,  Georgia,  Indiana,  Iowa,  Kentucky,  Maine,  Maryland.  Michigan,  Minnesota, 
KL<3ouri,  New  Hampshire,  North  Carolina,  Oregon,  Vermont,  Washington,  and  Wisconsin. 

*  Arkansas. California: Colorado.  Delaware,  Georgia,  Indiana,  lov^-a,  Kan.sas,  Kentucky,  Maine,  Maryland, 
Michigan,  Minnesota,  Missouri,  Nebraska.  New  Hampshire,  North  Carolina,  North  DaKota,  Oregon,  Ten- 
Tiwsee,  Texas,  Vermont,  Washington,  and  Wisconsin. 


'  12.089  eneine  lathes,  3,»45  hand  latk&s,  3,687  turret  lathes. 
*  7.678  engine  Utthes,  3,912  hand  lath&s,  2,»»S  turret  lathes. 


Note.— All  statistics  of  production  in  United  States  from  special  census  report  on  metal-working  mach'n- 
<n'.  by  Fred  J.  Miller  ('*  Manufactures,"  1905,  Pari  1\  ,  p.  z/5). 

1900  statistics  confined  to  establLshment^  where  metal-working  machinery  was  the  principal  product; 
1905  statistics  include  establishments  where  it  w&»  a  minor  product  as  well.  1905  also  more  complete  in 
mpect  to  snail  tools,  coming  under  "All  other  metal-working  machinery." 

Tables  (or  (1)  stamping,  etc.,  machines,  (2)  pneumatic  hand  macnines.  (3)  hammers,  (4)  forging 
machines,  (5)  bending  ana  straightening  rolls  and  (6)  "All  other  metal-working  machinery,"  given  by 
Miller,  are  omitted  as  not  coming  within  definition  of  machine  tool  in  act  of  1913. 
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Profhiction  of  machine  tools  in  United  States — States — Continued. 

BORING  AND  DRILLING  MACHINERY.^ 


States. 


Caniie^ticut.., 

iniQoii 

M  %m7a  isetts 
Ne^  Jersey... 
New  York". . . . 

Ohio 

Pounsylvania. 
Rhoie  IsUnd. 
All  other , 

Total... 


lOX) 


Quantity. 


1,098 

2,936 

7,383 

149 

1,792 

7,847 

458 

128 

1,104 


22,990 


Value. 


9166,786 

145,083 

489,504 

132, 193 

83,308 

1,120,286 

397,4^ 

76,135 

170,233 


2,779,983 


1905 


Quantity.'     Value. 


754 
14,281 

2,837 
103 
653 

3,097 
5S2 
130 

1,192 


•153, 80» 
334,614 
257.024 
110,504 

50,112 
905,6)0 
3n,301 

65,5f8 
175, 147 


23,579  I      2,360,712 


PLANERS,  INCLUDING  PLATE  EDGE  PLANERS. 


Cianestlcut '  60  $52,782 

Mnia3hjsetts I  368  I  262,100 

Oaio '  646  ,  691,362 

Peinsylvania '  188  248,812 

Another '  281  !  553,899 

Total :  1,543  !  1,808,955 


41 
257 
3&5 

63 
35i 


1,100 


PUNCHING  AND  SHEARING  MACHINES. 


Connecticut... 

IlUniii 

Mi}sa?husetts 
Michigan 

Nevr  Jersey... 

New  York 

Ohio 

Peinsylvania. 

Wisconsin 

All  other 

Total... 


t25,2A3 
243,140 
466,836 
252,746 
563,641 


1,551,616 


1,156 

SI  49, 400 

127 

$36,017 

134 

68,771 

602 

142,326 

132 

7,008 

113 

37,075 

45 

18,000 

106 

9,153 

432 

82,242 

577 

69,677 

801 

154,778 

851 

294,521 

393 

319,690 

330 

312,105 

82 

44,499 

106 

^•'51 

288 

31,700 

667 

82.362 

1,744 

343,522 

849 

362.507 

5,269 

1,219,605 

4,326 

1,425,510 

GRINDING  AND  POLISHING  MACHINERY.* 


Connecticut.., 

Illinois , 

Massachusetts 

Michigan 

New  Jersey. .. 

New  York* 

Ohio 

Pennsylvania . 
Rhode  Island. 

Wwconsin 

All  other 

Total... 


722  I 

1,963  I 

1,798  I 
301 
50  ' 

1,353  , 
295 
797  ' 

1,86«  I 
219 
648  I 


$77,442 
92,464 

124, 447 

11,568 

6,G0l 

54,601 

17, 126 

143,468 

266,804 
4S,  410 
38,031 


10, 014 


880,965 


537 
109 

1,981 
983 
232 

4,880 

1,273 
362 

2,897 
948 

4,991 


1 


19.193 


BORING  AND  TURNING  MILLS  OR  VERTICAL  LATHES. 


*  Includes  all  metal-working  machinery  using  drills  or  boring  bars. 

*  Includes  all  metal-working  machines  using  an  abrasive  cutter. 


$126,296 

5,5M 

225, 25^ 

82,963 

13,325 

70,732 

114,840 

267,213 

343,334 

32,532 

28,826 


1,310,963 


New  Jersey 

54 
140 

14 
326 

$177,089 

412,800 

23,985 

509,440 

15 

99 

117 

380 

$24,805 

Ohio !....! 

248, 807 

Pennsylvania 

182,600 

All  other 

457, 4S3 

Total 

534 

1,123,314 

611 

913,695 

TARIFF  INFORMATION  SURVEYS. 
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Production  of  machine  tools  in  United  States — States — Continued. 

BOLT.  NUT,  AND  PIPE  THREADING  AND  TAPPING  MACHINES. 


SUtes. 


1900 


Quantity. 


Connecticut. 
Sew  York.. 
Ohio 


Pena^ylvania. 
AlloChcr 


62 
250 
975 
266 
526 


Value. 


$19,002 

128,709 

363,896 

97,034 

89,721 


Total. 


2, 088  698, 362 


1905 


Quantity. 


943 
203 
855 
238 

448 


2,687 


Value. 


$209,137 
128^030 
246,598 
109,343 
206,089 


899,197 


BLOTTERS  AND  SHAPERS. 


Connpcticut... 
yicu>>achusett5. 

MichiKan 

New  Ywk 

Ohio 

P«in>vlvania. 
AUolHer 


Total 


457 

238 

159 

331 

1,354 

115 

419 

3,076 

$149,664 

79,050 

50,250 

78,165 

421,229 

177,732 

171,260 

1,136,350 


167 

124 

108 

64 

1,060 

109 

380 

2,012 

RIVETING  MACHINES. 


Connecticut.. 
New  York . . . 

Ohio 

ppnnsylvania 
Ail  other 


Total. 


$20,728 

257 

13,200 

133 

300 

36 

102,370 

148 

2,697 

71 ; 

139,295 

645 

SAWING  MACHINES. 


$61,877 

33,575 

66,487 

13,518 

331,560 

197,826 

141,008 


S45»860 


$100,657 

63,172 

9,525 

42,980 

22.495 


238,820 


Cmnerticut, 
Illinois 


Ohio. 
Pfiin^vlvania, 
All  other 


277 

1,998 

16 

193 

362 


$11,947 

77,310 

2,303 

99,953 

31,050 


Total 


2,X46 


222,563 


49 

701 

101 

209 

1,746 


$1,830 
17,680 
23,648 
77,220 
45.a<)0 


2,806  I  lfi5,428 


Imports  of  machine  toolSy^  by  countries. 
[Fiscal  years.] 


Imported  from— 

1915 

1916 

1917 

1918 

1919 

.\ustriA.HimrarT . . , . ,    , .  „  ,  ...     . . ,  .  . 

$1,829 

31,633 

2,902 

84,211 

17 

Belgium...  ..       ..         .  .    ....::..: 

^TKiCe 

$1,52P 

$494 

$338 

Germany 

Greece.f...::       .............  . 

* 1  ' 

Italv 

252 

!!!!!!!!!i!!!!!!!!!! 

Netherlands 

422 

1 

Denmark 

.!...!!!!.!'  "!!-"! 

86,882 

Swlueriand III. [\]... ]]]]]. ]\[]\]\\..]...\\\. 

2,380 

4,457 

$20 

Sweden 

26,140 
22,660 

Knelftnd 

'2i,'266' 
4,790 

13,470 
25 
45 
89 

""*36,"8i6" 
68 
73,235 

12,541 

1,456 

82,547 

15,058 

Scotland... 

Canada I!!l!. !!..!!!!'. !!!!!. !!!!!;*!. !!'!!! 

259,104 

86,496 

Honduras 

Mexico .... 

Cubs...       

is* 

Argentina.".!!!!'.!!'.'.!*...!!!!!!!*.."!!!!.'!!!.".*!!.!!!!!! 

1,620 
423 

Hpan 

'"""ioo" 

262 
61 

Australia 

swth  Africa.'.'.'. !!..!!.!!!!!..!!!!! !!!!.!!!!!!!.!.!. 

Another 

•■"•■•••■• 

*  « 25. 2i9 

>  0.  MQ 



Total 

160,486 

112,397 

122, 257  ;     283. 746  t 

222,474 

' 

J  Included  in  "All  other  machinery"  before  1915. 

In  1917  the  imports  included  in  "All  other"  are  divided  between  Norway  and  Sweden,  the  former  send- 
>>^  the  United  States  $12,080,  and  the  latter  $13,159  of  machine  tools. 
J^n  1918  imports  included  in  "All  other"  embraced  $95  from  Pai 
W.274  from  Spain. 


Panama,  $180  from  British  India,  and 
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Imports  of  machine  tools,  by  countries — Continued. 

[Calendar  years.] 


Imported  from— 


Denmark , 

France , 

<3ermany... 

Norway 

Sweden 

Switzerland 

United  Kingdom 

Canada 

Panama 

Cuba 

China 

Australia 

All  other 


1918 


Value. 


1919 


186,832 


26,149 


10,902 

290,189 

95 

15 

9,274 


N  amber.*    Value. 


294 
25 

1 


$1,428 

91 

191 


32  I  73,352 
1,886,  52,165 
1, 199  '      12, 192 


200 


Total. 


423,456  3,438       139,619 


1920 


Number. 


Value. 


11,517 


t447, 104 


*  Quantity  not  shown  prior  to  1919. 

Imports  of  machine  tools  for  consumption — Revenue. 


Fiscal  year. 


1910  V 
1911.. 
1912.. 
1913.. 
1914  «. 

1914  V 
1916.. 

1915  V 


Rate  of  duty. 


1916 

1917 

1918 do. 

191*^i do. 

1919» I do. 

19W» ' do. 


30  per  cent 

do 

...-do 

....do 

....do 

15  per  cent , 

do 

15  per  cent  less  20 
per  cent. 

15  per  cent 

do 


Quantity. 


Nwmber. 


Value. 


3.438 
9,5'J7 


$177,002 
191,082 
154,786 
281,326 
43,043 
263,053 
100,596 
89 

132,680 
119,406 
274,756 
300,572 
139,619 
432,581 


Duty 
collected. 


$53,100.60 
57,324.60 
46,435.80 
84,397.80 
12,912.90 
39,457.95 
15,089.40 
10.68 

19,902.00 
17,911.20 
41,213.40 
45,085.80 
20,942.85 
64,887.15 


Value  per 

unit  of 
quantity. 


Actual  and 

computed 

ad  valorem 

rate. 


Per  cent. 


$40.61 
45.50 


3n 
30 
30 
30 
30 
15 
15 
12 

15 
15 
15 
15 
15 
U 


>  Aug.  6,  1909,  to  June  30,  1910.  under  act  of  1909. 

»  July  1  to  Oct.  3, 1913,  under  act  of  1909. 

*  Oct.  4, 1913,  to  June  39,  1914,  under  act  of  1913. 


*  Reciprocity  treaty  with  Cuba. 
&  Calendar  year. 


Domestic  exports  of  machine  tools ,^ 
[Fiscal  years.] 


Exported  to- 


United  Kingdom* 

Germany 

Fran  ce . ! 

Belgium 

Austria^Hungsry 

Netherlands 

Spain , 

Scandinavian  countries , 

It^ly , 

Russian  Empire  (Europe  and 

Asia) 

Japan 

British  Oceania 

Canada 

Mexico 

Cuba 

A*-gentina 

Braifl 

Al'other 


1910 

1911 

$1, 362,  oe.-) 

$2,319,020 

1,804,682 

2, 523,  735 

691,  4<(0 

962,890 

162,  529 

397, 157 

175,  525 

237, 152 

70,8.% 

139,407 

36,340 

53,970 

145,292 

222,748 

134,583 

351,271 

235,018 

399,702 

87,160 

236,733 

153,624 

321, 110 

336,172 

766, 127 

84,892 

160,027 

42,072 

66.470 

237,123 

88,155 

19,657 

12H,  454 

195,534 

252,837 

1912 

$2,686,777 

2,953,361 

1, 267,  831 

646,  .541 

398.804 

143,528 

62,536 

317,334 

273,344 

573, 789 

133,546 

396, 675 

1, 362. 326 

46.977 

89,900 

117,061 

a31,422 

350,067 


1913 


$3.417,6.55 
3, 175, 188 
1,936,908 
786, 679 
600,593 
260,893 
109,624 
4a5,492 
437,910 

1,115,298 
119,558 
460,897 

2, 3-26, 270 
83,259 
124,669 
112,  747 
316, 187 
277, 488 


Total 5,975,503  j    9,626,965  ,  12,151,819  i  16,097,315 


1914 


$3,178,630 
2,167,240 
1,771,525 
552,531 
268^010 
186,756 
111,686 
451,546 
421,603 

1, 370, 950 

120,166 

1, 353, 521 

1, 199, 356 

74,706 

146,596 

109.836 

115^974 

410, 718 


1015 


$1Z  294,^1 
121,756 

8.695^826 
.%,416 
24,258 
7^403 
9(^693 

1,080,342 
511, 134 

2,491,368 

86,166 

304,371 

1,813,185 

37,530 

100,507 

25,70) 

55,105 

307,405 


14,011,359  1    28,162,968 


»  Exports  of  metal-working  machinery  including  metal-working  machine  toob»). 
>  The  countries  listed  separately  above  consjit  of  those  to  which  the  American  exports  came  up  to 
$100,000  in  value  in  any  one  of  the  yeari  given. 
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Domestic  exports  of  machine  tools — Continued. 


Exported  to— 


lihnnark. 
Franre... 
lull 


ihc 


NXholands 

Norway 

Ra<«sia'm  Europe. 


Sweden 

United  Kingdom. 

Canada. 

Cube 


rhfle 

Japan 

A.<aaUc  Russia. 

A'L^fralia 

mother 


Total. 


1916  s 

1917" 

1918 
S21.652 

1919 

186,797 

1338,920 

$207,477 

13,316,702 

29,354,379 

20,370^530 

14,460. 44» 

4,779.178 

8,771,496 

5»  076, 878 

2,391,331. 

331,559 

436,128 

23,580 

435,434 

233,931 

356,514 

121, 018 

581, 573. 

10,280,566 

12,587,938 

1. 918, 405 

15,949 

776. 495 

1,686  392 

1, 252, 525 

723,957 

204,840 

313.044 

96,737 

470.224 

20,  437, 803 

16,299,854 

18,395,528 

18.657.13& 

6,464,332 

7, 780, 396 

3. 751, 327 

4^581.495 

151,888 

334.512 

278,698 

477,359 

58,447 

426, 9H0 

792,882 

579,244 

437. 159 

1,092,317 

2,525,276 

6,281,524 

2,052.170 

2, 740, 874 

111,363 

101, 76» 

800,825 

664,264 

400,086 

600,355- 

902.342 

1,851,402 

3,291,283 

7, 763, 944 

61,318,032 

84,935,410 

58»  327,668 

58»  528, 217 

METAL-WORKINQ  MACHINERY,  BY  CLASSES. 

[Fiscal  year  1918.] 


Exported  to— 


France 

Italy 

European  Russia 

Spain 

I'lUted  Kiujgdom 

lanada 

Trinidad  and  Tobago 

rhUe 

Bntiab  India 

Japan 

Australia , 

All  other 

Total 


Lathes. 


Other 

machine 
tools. 


$5,873,301 
1,103,629 
625,455 
245,449 
5^122,556 
483.682 
638,341 
125,940 
520,661 
577, 440 
110. 118 
162, 329 


15,588,901 


$2,620,350 

1,246,257 

168,554 

68,610 

4,506,135 

1,114,382 

5,773 

99,114 

185,078 

476,215 

102,021 

536,658 


11, 119, 147 


Sharpening 

and  grinding 

machines. 


$2,874,676 

518,606 

228,456 

35,668 

2,095,703 

286,825 

443 

17,920 

39,151 

221,961 

36.205 

206,663 


All  Other 
metal- 
working 
machinery. 


$8,902,203 
2.208,386 

902,798 

6,671,134 

1.866,438 

5,848 

559^908 

526,808 
1,249,660 

151, 742 
1,114,478 


6,564,277  '      25,055,343 


[Fiscal  year  1919.] 


Belpum 

l>enmark 

France 

Italv 

Netherlands 

Norway 

Rii.<$ia  in  Europe 

?pain 

Sweden 

I'nited  Kingdom 

<.'Aiiada 

Trinidad  and  Tpbago 

Cuba 

rhile 

China 

British  India 

J«pan 

Russia  in  Asia 

Australia •. 

Ail  other 

Total 


$685,376 

19,629 

1,543,662 

325,947 

215,988 

142, 123 

1,257 

110,705 

103, 242 

2,81^353 

1,222,552 

465 

138,949 

150,524 

165, 152 

139,073 

1,210,516 

1,507 

94,608 

1,043,078 


10,127,766 


$115,584 

51,7d7 

2,650,407 

670,410 

52,837 

113,238 

13,219 

200,506 

57,292 

5,693,405 

1,162,493 

1,961 

148,162 

64,747 

38,734 

112,260 

792,617 

83,810 

202,773 

611,272 


12,837,464 


$273,407 

46,934 

1,794,068 

224,483 

25,614 

22,768 


70, 

2,208, 

224, 

20, 
47, 

12, 

54, 

536, 

112, 
408, 


790 
606 
204 
966 
390 
687 
285 
647 
713 
441 
346 
159 
721 


$1,091, 

89, 

8,671, 

1, 170, 

140, 

303, 

1, 

352, 

239, 

7,942, 

1,971, 

4, 
169, 
316, 

731, 
3,741, 

190, 
1.188, 


849 
177 
312 
491 
995 
444 
473 
956 
084 
171 
484 
587 
561 
688 
561 
729 
950 
106 
755 
385 


6,144,229  ,      29,418,758 


All 

machine 

tools. 


$23, 270, 53a 

5,076,878 

1,918.405 

1,252,525 

18,395,528 

3,751,327 

650,405 

792,882 

1,271.698 

2,525,276 

400,086. 

2,022,128 


58,327,668 


$2,166,216. 

207,477 

14,659,449 

2,391,331 

435, 434 

581,573 

15,949 

723,957 

470,224 

18,657,133 

4,581,495. 

7,403 

477,359' 

579,244 

1,301,094 

1,037,775 

6,281,524 

101,769 

600,355 

3,251,456 


58,528,217 


^Figures  for  1916  and  1917  are  for  C3untri3i  the  value  of  exports  to  which  exceeded  $3X),000  in  1917. 
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DameMiic  exports  of  machine  tools — Continued. 

METAL-WORKIXO  MACHINERY,  BY  CLASSES-Continurd. 

fCatandAT  ywr  191&] 


Exported 


Lathes. 


Other      ■  Sharpening  '     ^mjSS*' 
machine      and  grinding ,     J!^^w{L. 

machinerr. 


tools. 


pi^hinas- 


AP 

tO0c5. 


Belgiiim S420 

France 12,377,292  <2,444.e74  2,468,429 

lUly 648,710  841,025  414,5» 

Norway 31,065  42,287  5,988 

Spain 14,960  40,727  17.970 

United  Kingdom 3,357,063  5,521,813  2,266,284 

Canada 1,315,047  1,220,675  275,720 

Cuba 81,758  97,610  12.565 

ChUe 81,7J6  85,683  37,744 

China 81,540  20,210  6,390 

Britishlndia 239.604  156,751  42,607 

Japan 767,389  681,066  336,933 

Australia 88,644  116,068  76,563 

Allother 568,679  357,771  199,724 

Total 9,853,507  11,626,360  6,161,876 


$7,800,204 

1,346,440 

176,357 

52,887 

8,151,743 

2,002,381 

117,685 

439,055 

37,092 

812,700 

2,261,784 

122,705 

596,621 


US 

15,350,.7« 

3,29e,7M 

255,^ 

12S.3M 

19.3g6.«S 

4,S1?,*CJ 

309.61^ 

645.11^ 

145.22 

1.2S1.9« 

4,017.171 

403. /< 

1.722.7»* 


23,978,551       51^620.29? 


[Calendar 


1919.] 


Belgium $1,222,885 

France 1,744,254 

Italy '  73,331 

Norway !  132,124 

Spain 260,3S2 

Sweden '  1S5,578 

United  Kin^om 2,895.800 

Canada 401,195 

Cuba 209,517 

Chile 12).  460 

China 171,115 

Bridshlndia 94.993 

Japan 967,095 

Australia 74.863 

Allother 1,580,315 

Total 10,136,877 


$226,254 

2,989,457 

600,877 

130,301 

292,181 

89, 67 J 

4,389,»» 

1,211,630 

293,032 

70,287 

43,832 

122,462 

635,874 

216,542 

1,178,329 


$461,012 

1,390,159 

138,668 

26,469 

94,942 

162,068 

1,628,363  . 

391,972  ' 

27.044 

27,228 

17.953 

58,777 

452,293 

im,7M 

516,388 


$1,972,012 

9,061,410 

1,079,194 

181,949 

634,729 

404,700 

6,307.914 

2,0S9,8«> 

207,645 

456,043 

1,127,533 

624,197 

3,327,982 

277,402 

2,093,846 


^882.1<;i 
15,7S5.2H> 

i,«e.CT 

470,^ 
1,2C2.J(H 

15,221.»# 
4,aM.M 

677.  C.l* 
1.9B0.4? 

900, 4S 
&,3?<S.)M 

669.  vl 
5, 36?v  '»7* 


12,490,600 


5,494,060        30,386,405  .     58,Sa7.M: 


(Calendar  year  1920.] 


Total $7,575,123,    $13,961,243*      $3,945,400      $18,830,377     M4,312,2-^ 


Prires  (wholesale)  of  machine  tools. 
l\'Tom  Iron  Trade  Review,  Jan.  10, 1918.i] 


Kinds  or  grades. 


Before     Jancarv. 
the  war.        191». 


Hea  VT  planers tt,  500 

Heavy  lathes 1,275 

Horiiontal  boring  mills 1 ,  IKO  . 

Vertical  boring  mills 3,600 

Shapere 425 

Milling  machines 825 

Grinders 1,250  , 


4.3.V 
1.7 » 


1  More  specific  facts  and  dates  are  not  given  in  the  article.    The  figures  are  supposed  to  show  the  «dvar  cc 
in  prices  ''since  the  war." 
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Prices  (wholesale)  o/madnne  tools — Continued. 

LATHES,  F.  O.  B.  SPRINGFIELD,  OHIO. 
IFrom  price  Krt  pX  company,  1917.] 


SciDs  and  Ittoirtli  of  ted 

Tistacre  tccveen  oen- 

tcn. 
Xet  wa^t,  poonds 

Price  of  madiino 

T»pcrattadi 
Tenet  on  cai 
Ptain  torreC  on  1  ed 
Aiit4>aiaije  turret  on 

led 

Extra  for  poirer  feed 


Ideal  engine  lathe. 


14incliesby  26  inches  by 


6  feet 
2  feet  10 
inches. 
1,700 


10  feet. 
4  feet  9 
incbeft. 
7,500 


1900 
105 
120 
280 

325 
100 


Ideal  ennne  lathe  f  .3-fitep 
cone  without  friction 
head). 


14  inches  by 

A  feet. 

2  feet  10 

inches. 

1,750 


26  inches  by 

10  feet. 

4  feet  0 

indies. 

7,500 


$2,150 
200 
270 
550 

600 
20C 


1800 

100 
12Q 
280 

325 

100 


f 


12,100 
200 
270 
550 

rnio 

200 


Standard  enrine  lathe  (5- 
step,  gear  feed). 


14  Inches  by 

2f  inches  by 

efeet. 

10  feet. 

2  feet  10 

4    feet   9 

inches. 

inches. 

1,700 

7,500 

S700 
105 
120 
280 

325 
100 


I 


tl,900 
200 
270 
550 

600 
200 


RADIAL  r  RILLS,  F.  O.  B.  CINCINNATI,  CHIC. 
[From  price  It«t  c'  company.] 


Site. 


Ftyle. 


I 

I  Jane  21, 

:     1917. 


Plain  rooDd 21feet. 

To 4feet.. 


ic-ithaostar.le 2)  feet Plain 

Tapping  attachment . 

To 4 feet I  Plain 

>  Tapping  attachment. 

Plain.. 

Tapping  attachment. 

Plain 

:  Tappinj; attachment. 

PlAmbox 21  feet !  Plain 

,  Tapping  attachment. 

Po 4  feet Plain 

I  Tapping  Attachment. 

RoojMl  tilting 2i  feet Plain 

Tapping  attachnrent . 

Po 4  feet Plain 

'  Tapping  ttttadimetit . 

JJfoBt Plain 

Tapping!  attachment . 

'o 4  feet '  "  lain 

•  Tapping  attachment. 


•( 


S780 

840 

995 

1,C55 

840 

900 

1,055 

1,115 

850 

920 

1.0^5 

1,1%> 

9C0 

955  i 

1,115 

1,160 

900. 

955 

1,115 

1,160 


Jane  15, 
1918. 


$880 
960 
1,120 
1,200 
960 
1,040 
1,200 
1.280 
960 
1,040 
1.200 
1,280 
1,020 
1,100 
1,260 
1,310 
1,020 
1,100 
l,2fO 
1,310 


iriLLING  MACHINES  F.  O.  B.  NEW  YORK. 
[From  price  list.] 


V 
A 


Do 

iHt 

idla. 
•  ralL. 


Description. 


Back-geared  universal  milling  machine 

n  n  iversal  milling  m  achine 

Vertical  milling  machine  without  rotary  table 

Vertica]  milling  madiine  with  rotary  table 

Vertical  milling  machine  with  power  feed  rotary  table,  i 

Automatic  table  and  cross  feed  P.P.  P 

Automatic  table  and  cross  feed  P.  P.  P.  with  power 
feed  rotary  table. 


July  12, 

Oct.  15, 

1917. 

1918. 

SI,  315 

11,450 

2;  160 

2,400 

610 

610 

685 

695 

1,025- 

1,055 

1,825 

2,020 

2,200 

2,440 
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Prices  (wholesale)  of  machine  tools — Continued. 

MACHINE  TOOLS  (RETAIL)  IN  ENGLAND. 
[Data  prepared  by  Alexander  Luchars,  of  the  United  States  Department  of  Comncerce.l 


'  I 

Price  in     Price  in 
1914.     I     1919.3 


14-inch  shaping  machine 

Horizontal  Donntr,  facinii;.  and  milling  machine. 

20-inch  single-tool  pindinp  machine 

Metal  band-sawing  machine. 


Hydraulic  press 

Double  end  punching  and  shearing  machine 

20-lnch  engine  lathe,  Lancashire  built,  good  class. 


20-inch  lathe 

12-inch  lathe,  cheap  line 

16-inch  engine  lathe 

17-inch  lathe,  Yorksh  retype,  manufacturing 
IS-inch  lathe,  Yorkshire  type,  manufacturing. 
19-inch  lathe.  Yorkshire  type,  manufacturing. 

Planing  machine 

13-inch  turret  lathe 

8  by  3  bT  3  foot  planing  machine 

30- in  ch  Dor  ng  null 

Hacloawing  machiu  e , 

9-inch  slotting  machine 

lOinch  slotting  machine 

Hand-screw  machine 

Horizontal  boring  machine 

Universal  tool  and  cutter  grinding  machine. . 

48-inch  radial  drilling  macn.ne 

Combination  turret  lathe 


£70 

£157 

290 

710 

22 

39 

130 

214 

500 

LOfW 

168  1 

3« 

200  > 

4211 

90 

isn 

26 

S3 

120 

as 

56 

92 

65  1 

l¥) 

60  ' 

130 

180  , 

24fl 

140  \ 

23) 

245  , 

fidii 

200  1 

270 

21  ' 

31 

100  1 

196 

80 

160 

58 

m 

360 

576 

65 

94 

95  , 

200 

300 

4Sf) 

'  The  prices  in  1919,  as  shown  in  the  above  table,  were  for  August  and  September.    Detailed  prices  sine* 
that  date  have  not  been  obtained,  but  in  many  of  the  items  prices  have  been  further  increased  by  55  per  cent. 

Court  and  Treasury  Decisions. 

In  a  review  in  1914  of  decisions  of  the  Court  of  Customs  Appeals 
the  Board  of  General  Appraisers  limited  the  term  "machine  tools" 
as  used  in  paragraph  197  of  the  act  of  1909  to  such  machines  as  are 
driven  by  other  than  hand  power  and  which  work  upon  metal  em- 

¥loying  in  their  operations  cutting  tools.  (G.  A.  7559,  T.  D.  34413.) 
'his  definition  agrees  with  that  in  paragraph  165  of  the  act  of  1913. 
Neither  the  act  of  1909  nor  the  act  of  1913  provided  for  parts  of 
machine  tools  in  the  provision  for  machine  tools,  and  spare  parts 
and  parts  not  in  themselves  possessing  the  character  of  macnines 
were  held  not  within  the  provision.  (Norma  Co.  v.  United  States,  6 
Ct.  Cust.  Appls.  Si);  Ignited  States  v.  Leigh,  7  Ct.  Cust.  Appls.  228.) 
The  following  decisions  were  made  by  the  Court  oi  Customs 
Appeals : 

DECISIONS   UNDER   THE   ACT  OF   1909. 

Article  held  dutiable  as  a  machine  tool: 

Floor  planers,  with  knives  revolving  by  electric  power,  the  machine 
being  propelled  by  hand.     (Myers  v.  United  States,   1   Ct.   Cust. 

Appls.  226.) 

Articles  held  dutiable  a^s  manufactures  of  metal  and  not  as  machine 

tools ' 

Hair  clippers.     (Sears  v.  United  States,  2  Ct.  Cust  Appls.  329.) 
Rossing  machines,  for  stripping  bark  from  logs.     (United  States  v. 

Georgia  Pulp  &  Paper  Manufacturing  Co.,  3  Ct.  Cust.  Appls.  410.) 
Hand-operated  snearing  machine  for  metal.     (United  States  r. 

Knauth,  3  Ct.  Cust.  Appls.  419.) 
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Knitting  machines  operated  by  hand  power.  (Surgical  Supply 
Importing  Co.  v.  Unitea  States,  3  Ct.  Oust.  Appls.  429.) 

Machines  for  pinMng  textiles,  hand.  (Knauth  v.  United  States, 
3  Ct.  Cust.  Appls.  435.) 

Foot-power  oench  lathes.  (United  States  v,  Bernard,  3  Ct.  Cust. 
Appls.  503.) 

Meat-slicing  machines.  (Gallagher  v.  United  States,  3  Ct.  Cust. 
Appls.  520.) 

Pantograph  machiiies,  operated  by  hand  in  calico  printing.  (John- 
son v.  United  States,  4  Ct.  Cust.  Appls.  63.) 

Pencil-sharpening  machines  operated  by  hand.  (Favor,  Ruhl  Co. 
t?.  United  States,  4  Ct.  Cust.  Appls.  292.) 

Spare  parts  not  included,  though  one  set  of  alternate  parts  may  be. 
(Norma  Co.  v.  United  States,  6  Ct.  Cust.  Appls.  89.) 

DECISION   UNDER  THE  ACT  OF  1913. 

Article  held  durable  as  manufactures  of  metal  and  not  as  a  muchine 
tool: 

''Dronsfield's  patent  traverse  wheel  grinder*'  designed  to  fit  on  a 
carding  machine  by  means  of  bearings  provided  for  it  on  the  carding 
machine  and  to  sharpen  the  teeth  of  the  card  clothing  by  the  inci- 
dental use  of  the  power  which  operates  the  carding  macmne.  (United 
States  v.  Leigh  &  Butler,  7  Ct.  Cust.  Appls.  228.) 

Rates  of  duty — Machine  tools. 


Art  of— 


1883. 
1890. 

1894. 
1»7. 


1909. 
1913. 


216 
215 

177 
103 


197 
165 


Tarifl  classification  or  description. 


ManufartureF,  articles,  or  wares,  nor  spocially  enumerft^od  .)r  r;r'>- 
vided  for  in  this  act,  composed  wholly  or  m  part  ol  iron,  steel, 
copper,  lead,  nickel,  pewter,  tin,  zinc,  gold,  silver,  platinum,  or 
any  otner  metal,  and  whetner  partly  or  wholly  manufactured. 

Manufactiirefi,  articles,  or  wares,  not  specially  enumerated  or  pro- 
vided for  in  tMs  act,  composed  wholly  or  in  part  of  iron,  steel, 
lead,  copper,  nickel,  pewter,  zinc,  gold,  silver,  platinum,  alumi- 
num, or  any  other  metal,  and  wnether  partly  or  wholly  manu- 
factured. 

Manufactured  articles  or  wares,  not  specially  provided  for  in  this 
act,  comp(M9ed  wholly  or  in  part  of  any  metal,  and  whether 
partly  or  wholly  manufactured. 

Articles  or  wares  not  spcially  provided  for  in  this  act,  composed 
wholly  or  in  part  of  iron, 'steel,  lead,  copper,  nickel,  pewter, 
sine,  gold,  silver,  platinum,  aluminum,  or  other  metal,  and 
whether  partly  or  wholly  manufactured. 

♦  *    *    machine  tools    ♦*  *    * 

♦  ♦  *  machine  tooL«:  *  ♦  ♦  machine  tools  bs  used  in  this 
paragraph  shall  Ije  held  to  mean  any  machine  operated  by 
other  than  hand  power  which  employs  a  tool  for  working  oh 
metal. 


Rates  of  dutv,  specific 
and  ad  valorem. 


45  per  cent  ad  valorem. 
Do. 

35  per  cent  ad  valorem. 
45  per  cent  ad  valorem. 


30  per  cent  ad 
15  per  cent  ad 


valorem, 
valorem. 


63189— 21— c-29- 


TEXTILE  MACHINERY  (GENERAL). 


Introduction. 


The  textile-machinery  industry  includes  a  number  of  more  or  less 
distinct  branches,  the  products  and  manufacturing  conditions  in 
which  diflFer  to  such  an  extent  that  the  industry  can  not  well  be  treated 
in  a  single  survey.  Data  are  presented  in  the  form  of  reports  on 
cotton  machinery,  wool  machinery,  silk  machinery,  lace  machines, 
embroidering  machines,  knitting  machines,  and  sewing  machines. 

Many  textile  machines  are  highly  intricate,  some  of  them  being 
among  the  most  complex  machines  in  use,  and  the  development  of 
the  industrv  has  been  marked  by  ^adual  progress  rather  than  radical 
changes.  Most  of  the  firms  in  the  business  make  only  one  line  of 
machines,  and  have  been  developing  this  line  for  many  years.  The 
industry  centers  in  the  New  England  States. 

In  the  early  stages  of  textUe  manufacture  most  of  the  machinery 
was  imported  frona  England  and  France,  where  much  of  it  originated, 
and  the  industry  in  this  country,  with  some  notable  exceptions,  has 
in  the  main  followed  that  of  Europe. 

The  manufacture  of  cotton  macninery  has  progressed  farthest,  and 
has  reached  a  point  where  the  great  majority  oi  American  mills  are 
equipped  throughout  with  domestic  machinery,  the  quaUty  being 
fully  equal  to  that  of  foreign  equipment.  Smce  the  World  War 
restricted  the  British  output  a  large  export  trade  has  been  built  up. 

•The  silk-machineiT  industry  received  a  great  impetus  during  the 
war,  affording  the  domestic  makers  opportimity  to  introduce  their 
machines  into  American  mills,  where  previously  much  of  the  ma- 
chinery used,  especially  for  spim  silk,  was  imported.  In  some  types 
of  machine,  however,  the  quality  of  the  American  product  does  not 
yet  appear  to  have  been  brought  to  a  point  to  equal  the  foreign. 

Wool  machinery  was  also  greatly  stimulated  by  the  war.  m  many 
lines  the  quality  of  the  domestic  supply  is  of  the  highest,  but  several 
important  machines  are  either  made  in  very  limited  numbers  here, 
or  the  quality  does  not  appear  to  be  considered  by  the  mills  to  be 
equal  to  that  of  the  foreign  machines. 

Lace  and  embroidery  machines  are  not  made  in  the  United  States. 
They  are  large  and  extremely  complicated,  the  demand  is  relatively 
limited  and  rec^uires  a  wide  market,  which  is  supplied  by  manufac- 
turers located  in  the  European  lace  centers  of  the  world,  and  it  does 
not  appear  probable  that  they  will  be  made  in  this  country  in  the 
near  future. 

Machinery  for  making  rope,  cordage,  and  twine,  is  mostly  of 
American  make;  much  oiit  is  made  by  the  manufacturers  of  coraage. 
The  manufacture  of  jute  products  in  this  coimtry  is  limited  to  baling 
and  cordage,  for  which  tne  demand  for  machinery  is  limited.  None 
is  made  in  America.  One  of  the  lar^e  domestic  builders  formerly 
made  some  of  this  machinery,  but  discontinued  it.  Great  Britain 
suppUes  the  demand.  Afachmery  for  flax  spinning  is  also  imported 
entirely  from  England. 
66 
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Summary  table — Textile  mjochinery. 


Domestio  pro- 
duction. 

Domestic 
exports. 

Ratio  of 

exports 

topro- 

ducUon. 

Value  (Im- 
ports for 
consump- 
tion.) 

Amount  of 
of  duty. 

Actual  or 
equiva- 
lent ad 
valorem 
rate. 

Fiscal  year: 

1913 

$1,968,383 
1,611,279 
1,525,644 
2,705,827 
3,548,278 
5,505,148 

7,296,607 
14,986,369 
20,919,634 

Perceni, 

1914 

$30,437,689 

5.3 

1915 

• 

1916 

$1,094,038 

1,108,204 

792,016 

688,278 
1,068,875 

$239,420.40 
229,077.15 
162,167.55 

140,597.75 
225,062.90 

22.1 

1917 

2a7 

1918 

20.47 

Calendar  year: 

1918 

■•••■••••« 

20.5 

1919 

21.1 

1920 

••••■••■*• 

Production  of  textile  wjochinery  in  United  States, 

[From  Federal  Census.] 
i914 $30,437,689 

Imports  by  countries, 

TEXTILE  MACHINERY.i 
[Fiscal  3rears.] 


Imported  from— 

1915 

1916 

1917 

1918 

1918  s 

1919  « 

1920S 

France 

$1,586 
122,620 

$6,301 
201,380 

11,950 

131, 150 

749,002 

4,109 

$7,607 

$9,677 

$3,977 

$49,825 
67,902 

(Iwrnnny. 

Sweden  T 

686 

98,999 

975, 151 

20,953 

Svitzerland 

60,471 

117,620 

1,695 

71,029 

711,575 

17,369 

81,586 

603,226 

19,307 

170,851 

8i3,250 

2,896 

923 

United  iOngdom 

Canada 

Japan 

AD  other 

195 

261 



Total 

305,892 

1,104,087 

1,103,647 

809,650 

708,096 

1,135,656 

$2,842,110 

EMBROIDERY  AND  LACE  MAKING  MACHINERY.* 


Imported  from— 


Belgium. 

Praace. 


G«inany , 

Netherlands 

Svritzeriand 

United  Kingdom. 
Another.... 


$155 

137,090 

308,743 

318 

38,955 

815,707 


Total '    1,300,968 


1911 


1912 


$173,077  I 
412,701    . 


$125,016 


65,054  I. 
1,127,603  ; 


1,778,335 


125,016 


*  Included  in  "  All  other  machinery"  prior  to  1915. 

*  Calendar  years. 

Uocladedln  "All  other"  after  1912. 
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Imports  for  consumption — revenue. 

TEXTILE  MACHINERY,  OTHER  THAN  EMBROIDERING,  LACE-MAKING,  JUTE  MAKU 

FACTURINO  MACHINES. 


• 

Rate  of  duty. 

20  per  cent  ad  va- 
lorem. 

Section  IV,  J5, 
act  Oct.  3, 1913. 
do 

Quantity. 

Value. 

Duty 
collected. 

Ar.i»<.Tw>r  i  Actual  and 

^SnHfS?    1  computed 

nSSltRv     ad  valorem 
quantity.        ^^ 

Fiscal  year: 

1916 

$569,068 

13,038 

938,229 
699,792 

583,174 

766,069 

2,168,879 

$113,813.60 

20  percent 

1916 

1917 

187,645.80 
139,958.40 

116,634.80 
152,213.80 
433,775.80 

Do. 

1918 

do 

Do. 

Calendar  year: 
1918 

do 

Do. 

1919 

do 

Do. 
Do. 

1920 

do 

1                          i 

EMBROIDERY  AND  LACE  MAKING  MACHINES,  INCLUDING  MACHINES  FOR  MAKING 

LACE  CURTAINS,  NETS,  OR  NETTINGS. 


Fiscal  year: 

1910 1 45  per  cent  ad  va- 

I     lorem  and  free. 

1911 do 

1912 do 

1913 45  per  cent  ad  va- 

,     lorem. 
1914 45  per  cent  and  25 

'     per  cent. 


1915 ,  25percent 


1916. 

1917 

1918 

Calendar  year: 

1918 

1919 

1920 


do. 
.do. 
.do. 

.do. 
•do. 
.do. 


Number. 


283 
1,308 


$1,387,252 

1,792,216 
619,736 
327,647 

434,041 


255,576 
464,408 
148,727 

75,287 

58,843 
246,758 
554,436 


$40, 26a  15 

42,368.40 
222,624,00 
147,396.15 

112,089.05 


63,894.00 
116,102.00 
37, 181. 75 
18,821.75  I 
I 
14,710.75  I 
61,439.50  , 
138,609.00  I 


$868 
424 


45  per  cen 
and  free. 
Do. 
Da 

45  per  cent. 

45  i)er  cent 
and  25 
jiet  cent. 

25perocnt. 
Da 
Do. 
Da 

Da 
Da 
Do. 


JUTE-MANUFACTURING   MACHINERY. 


Fiscal  year: 
1910  J... 


1911. 
1912. 
1913. 
1914. 


30  per  cent  ad  va- 
lorem. 

do 

do 

do 

30  per  cent  and  20 
per  cent. 


1915 1  20pei  cent. 

1916 1 do , 

1917 , do 


1918 

Calendar  year: 

1918 

1919 

1920 


-do. 

.do. 
.do. 
.do. 


'•••i 


$37,835     $11, 35a  50 


23,836 
51,514  , 
53,700  , 
37,076 


32,348 
47, 524 
21,248 
16,937 

46,261 
57,048 
49,362 


7, 150. 80 
15,454.20 
]6,lia00 

8,286.60 


6,469.60 
9,504.80 
4,249.60 
3,387.40 

9,252.20 

]],40S.60 

9,872.40 


30perceut. 

Do 

Da 

Da 
%  p«  cent 

and      20 

per  cent. 
20  per  cent. 

Da 
Do. 

Da 
Ea 
Do. 


MACHINERY  FOR  THE  MANUFACTURE  OF  LINEN  OR  CLOTH  FROM  FLAX  AKD  FLAX 

FIBER. 


Fiscal  year: 
1610^.. 

1911 

1912 


Free... 
.....do. 
...  .do. 


$7,8« 
78,684 
11,628 


Free. 
Do. 
Da 


1  From  Aug.  6, 1909,  to  June  30, 1910,  under  act  of  190^. 
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Domestic  exports  of  textile  machinery.^ 
FISCAL  YEARS. 


Exported  to— 

K 

Japtn 

Ttited  Kingdom 

China 

Canada 

France 

British  India 

Ari;entica 

Bnuii 

AUcthers 

Total 


1913 


$39,346 

540,171 

2,904 

858,568 

67,198 

875 

23»683 

26,849 

408,789 


1914 


110,608 

465,511 

3,149 

670,799 

49,405 

252 

9,876 

8,457 

393,222 


1915 


1916 


1,968»383 


1,611,279 


t275 

990,070 

450 

385,901 

20,447 

218 

9,940 

3,824 

114,519 


1,525^644 


S20,S89 

921,774 

225,057 

1,146,455 

97,802 

9,340 

51,517 

8,427 

224,566 


2,705,8i7 


1917 


$112,461 

971,403 

211, 176 

1,647;  861 

161,428 

38,933 

43L64J 

17,335 

344,040 


1918 


$1,529,331 

651,006 

137, 181 

1,988,735 

148,618 

201,884 

4^941 

66,214 

739,238 


3,548,278        5,505,148 


CALENDAR  YEARS. 


Exported  to— 


Japan , 

I'DVted  Kingdcm. 

China 

Canada 

Fiance 

British  India 

Argentina 

Brazil 

All  other 


1918 


$2,965,573 
516,  £04 
563,391 
1,775,363 
140,923 
300^396 
53,448 
101,205 
879,504 


1919 


Total 


7,296,607 


$3,623,674 

3,202,046 

3,0r},571 

2,618,454 

434,306 

286,528 

227,606 

205,991 

1,314,193 


14,986,369 


1920 


$20,919,034 


MACHINERY. 


Cotton  cards  and  spinning  frames. 

Cotton  looms 

AU  other 


Total. 


1920 


Num- 
ber. 


2,591 


Value. 


$7,314,511 

843,258 

12,761,865 


20,919,634 


^  iDchjded  in  " AU  other  machinery"  before  1913. 

Production  in  the  United  States  and  exports  of  principal  countries. 


Production 

in  United 

States. 

Exports  of  principal  countries. 

United 
States. 

Great 
Britoln. 

Germany. 

• 

Stritier. 
land. 

fiscal  year. 

1910 

$37,000,000 

$9,224,000 
10,587,000 
11.145.000 

$2,231,000 

1911 

32,900,000 
34,200,000 

2,257,000 

1912 

2,611,000 

1913 

$1,968,383 

40.250.000  <     10.128.000 

2,433,000 

1914 : 

$30,437,689 

1,611,279       28,010,000 

1915 

1,525,644  1     16,177,000 
2,705,827       19,973,000 
3, 548, 278       20. 418. 000 

1916 

1917 

Calendar  year: 

1918.. 

7,296,607 
14,9«6,369 
20,919,634 

19,132,000 
140,464,000 
s  26, 822, 000 

1919 

1920 

>  8,*  560,' 666 

1  From  Textile  World  Journal,  Sept.  4, 1920. 

*  Prorated  from  9  months'  figures,  Italy  and  France  principal  destinations. 
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MACHINES  FOR  MAKING  LACE,  NET,  AND  BRAID. 

Summary. 

The  lace  and  lace-curtain  industiy  in  the  United  States  employs 
approximately  575  fancy-lace  machmes,  600  lace-curtain  machines, 
aoout  300  warp-lace  machines,  and  40  bobbinet  machines.  The 
number  of  braiders  is  not  known.  The  fancy-lace  industry  in  this 
country  dates  from  1909,  when  the  machines  were  admitted  free  of 
duty  for  a  limited  time.  The  machines  of  this  class  are  probably  the 
most  complex  in  general  use.  Lace  and  lace-curtain  machines  are 
built  on  a  massive  irame,  sometimes  as  much  as  37  feet  in  length,  and 
carry  a  highly  complicated  mechanism  for  interweaving  a  great 
number  of  tnreads,  some  machines  using  30,000  or  more.  Most  of  the 
lace  machines  are  made  in  Nottingham,  England,  and  Calais,  France, 
the  lace-making  centers  of  the  world.  The  American  demand  has 
not  been  sufficient  to  encourage  any  domestic  manufacturer  to  build 
so  highly  specialized  a  machine  in  competition  with  the  long- 
established  foreign  makers,  who  have  developed  the  machines  during 
the  last  century  and  enjoy  the  advantage  of  having  the  world's 
largest  market  at  their  doors.  It  is  noteworthy  that  during  the  war, 
when  there  was  difficulty  in  obtaining  machines  from  abroad,  there 
was  no  attempt  made  to  make  them  in  this  country. 

General  Information. 

ACT  OF  1913. 

Par.  165.  *  *  *  embroidering  machines,  and  lace  making 
machines,  including  machines  for  making  lace  curtains,  nets,  or 
nettings,  25  per  centum  ad  valorem. 

DESCRIPTION. 

Lace  is  made  both  by  hand  and  machine.  The  former  is  called 
"real  lace,'*  the  latter  "imitation  lace."  Hand  lace  making  is  a  very 
slow  process  and  would  be  entirely  inadequate  to  supply  the  present 
demand.  Machine  processes  for  the  manufacture  or  lace  have  been 
so  perfected  that  tne  machine-made  article  can  be  distinguished 
from  the  hand  made  only  by  an  expert  and,  due  to  the  much  greater 
rate -of  output  obtainable,  machine-made  lace  has  practically  super- 
seded handmade.  On  account  of  the  greater  speed  obtained,  the 
machine  operatives  are  able  to  get  a  much  larger  return  for  their 
labor  than  the  hand  workers,  and  handwork  is  now  carried  on  only 
in  a  few  localities  of  Belgium,  France,  Italy,  and  Ireland,  where  it  is 

f practiced  mainly  by  women  and  girls  as  a  means  of  adding  to  the 
amily  income. 

There  are  four  types  of  machines  for  making  lace  and  net :  Levers 
machines,  lace-curtain  machines,  bobbinet  macnines,  and  warp-lace 
machines. 

Letters  machines. — These  machines,  named  from  their  inventor,  are 
used  for  the  manufacture  of  the  fancy  laces.  They  are  among  the 
most  intricate  and  ingenious  of  macnines.  Four  separate  sets  of 
threads  are  used.     The  warp  threads  run  vertically  side  by  side. 
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while  the  weft  threads,  wound  on  thin  bobbins,  and  carried  in  steel 
shuttles,  called  chariots,  pass  back  and  forth  through  the  warp.  The 
chariots  slide  side  by  side  in  grooves  or  tracks,  one  set  of  tracks  being 
placed  on  each  side  of  the  warp,  which  passes  vertically  through  the 
space  between.  The  chariots,  carrying  the  bobbins,  are  sufficiently 
wide  to  span  the  gap  between  the  tracks,  and  are  pulled  alternately 
from  one  side  to  the  other  by  hooks  connected  to  the  mechanism.' 
As  the  bobbins  pass  back  and  forth  through  the  warp,  the  position  of 
the  warp  is  shiited,  so  that  the  weft  threads  interlace  the  warp  at 
different  points.  The  shifting  of  the  warp  is  accomplished  by  a 
device  called  a  Jacquard.  Each  warp  thread  passes  through  a  fiole 
in  a  thin  steel  ribbon  running  from  the  Jacauard  to  the  machine. 
The  movements  of  the  ribbons  are  controlled  by  perforated  cards, 
which  are  run  through  the  Jacquard.  The  location  of  the  perforations 
in  the  cards  determine  the  design  of  the  lace.  There  are  two  other 
sets  of  threads,  the  ground  warp,  which  furnishes  the  outline,  and  the 
gimp  threads,  which  fill  in  the  outline.  There  may  be  as  many  as 
30,000  threads  on  a  machine.  The  lace  is  turnea  out  in  strips,  a 
single  machine  may  produce  a  hundred  or  more  strips,  simultaneously, 
side  by  side,  all  of  the  same  pattern.  The  machines  are  usually 
between  14  and  18  feet  wide.  The  Levers  ''Go-through,''  mentioned 
in  the  tariff  act  of  1909,  is  a  development  of  the  plain  Levers  machine, 
in  which  there  is  a  modification  oi  the  method  oy  which  the  shuttles 
land  in  the  combs  after  going  through  the  warp.  These  machines  are 
capable  of  a  higher  rate  of  production  than  the  plain  Levers,  and  are 
in  general  use.  The  Levers  machine  produces  all  kinds  of  lace  in 
breadths,  from  the  narrowest  edging  to  fancy  all-over  nets  and 
flounces  36  inches  wide  or  more.  Probably  85  per  cent  of  the 
machine-made  lace  is  the  product  of  the  Levers  machine. 

La/*£-curtain  machines, — These  are  Levers  machines,  similar  in 
principle  to  the  fancy  lace  machines,  but  having  certain  modifica- 
tions in  the  arrangement  of  the  mechanism.  They  are  built  up  to 
37  feet  in  width.  Lace  curtains,  fancy  nets,  bedspreads,  nnd  trim- 
mings in  breadths  are  made  on  these  machines. 

Bobhinet  machines  and  plain  net  macldnes. — In  the  bobbinet  ma- 
chine the  rows  of  combs  in  which  the  shuttles  slide  move  slowly 
across  the  warp.  The  product  of  these  macliines  is  hexagonal  net- 
ting, used  largely  for  curtains.  Square  mesh  mosquito  net  and  tulle 
are  made  by  a  variation  of  this  machine,  the  plain  net  machine,  in 
which  the  tracks  in  which  the  shuttles  slide  iire  stJitionary. 

Warp-lace  nuichin^s  produce  the  chain  stitch,  the  cheapest  quahty 
of  lace. 

Braiding  machines. — Weaving  and  lace  making  produce  fabric  by 
the  mterlacing  of  two  or  more  sets  of  threads.  Braiding,  on  the 
other  hand,  is  the  interlacing  of  a  single  sot  of  tlwoads.  The  prin- 
ciple of  operation  has  been  well  compared  to  the  cfToct  of  a  set  of 
dancers  around  a  Maypole,  each  carrying  the  end  of  a  ribbon  whose 
upper  end  is  attachea  to  the  top  of  the  polo.  As  the  dancers  move 
around  the  pole,  tlu*eading  hotween  ench  other  as  they  move,  a  pat- 
tern will  be  produced  on  the  pole  which  will  depend  upon  the  paths 
in  which  the  dancers  move.  In  the  braiding  machine  the  pole  is  a 
tube  from  the  top  of  which  tlie  product  is  drawn  off  as  it  is  made. 
The  yam  is  carried  in  shuttles  which  are  moved  in  a  system  of  tracks 
around  the  base  of  the  tube.     The  tracks  may  be  in  a  complicated 
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system,  having  many  switches,  similar  to  that  of  a  railroad  terminal: 
tiie  throwing  of  the  switches  is  controlled  by  cams  or  by  Jacquards, 
like  those  used  to  produce  the  patterns  in  looms.  There  are  a  number 
of  varieties  of  these  machines,  some  very  complex.  The  products 
include  flat  and  circular  braid,  shoe  laces,  dress  trimmings,  DMllinery 
ornaments,  and  a  braid  which  is  a  very  close  imitation  of  Torchon 
'  lace,  ai\d  would  generally  be  called  a'  high  quality  of  lace.  The 
braider  makes  the  best  quality  of  lace  but  is  not  capable  of  turning 
out  the  variety  which  the  Level's  machine  can  produce. 

DOMESTIC   PRODUCTION. 

There  are  in  the  United  States  approximately  575  Levers  lace  ma- 
chines, 500  lace-curtain  machines,  about  40  bobbinet  machines,  and 
perhaps  300  warp-laco  machines.  None  of  these  machines  are  made  in 
the  United  States.  Some  braiding  machines  have  been  made  in  this 
country,  both  by  machine  makers  and  by  lace  concerns. 

Materials.— Ciist  iron,  steel,  and  brass  are  the  materials  used  in 
the  constiuotion  of  this  class  of  macliinery. 

Equipmetif. — Shops  must  be  equipped  for  the  production  of  large 
and  heavy  macliines,  of  gi'eat  complexity  and  a  high  degiee  of 
accuracy. 

Orgartizafion. — The  industry  requires  a  world  market  as  the  total 
demand  is  limited :  the  designs  are  very  complex,  and  manufacturing 
skill  and  experience  is  required.  Consequently  the  m*\chines  are  high 
priced. 

History  of  the  industry, — So  far  as  is  known,  no  lace  machines  have 
ever  been  made  in  the  United  States.  During  the  war,  when  the 
importers  experienced  difficulty  in  obtaining  parts,  at  least  one  of 
them  carefully  considered  the  possibility  of  making  parts  in  this 
country,  but  decided  that,  even  in  the  case  of  the  very  heavy  frame 
castings,  it  would  not  be  a  commercial  proposition.  One  domestic 
textile  macliinery  maker  formerly  made  some  braiding  machines, 
but  in  the  opinion  of  one  of  the  large  braid  makers  these  machines 
were  so  inferior  to  the  German  machines  that  American  manufac- 
turers are  practically  dependent  upon  Germany  for  this  type  of  ma- 
chine. Some  of  the  lace  and  braid  manufacturers,  however,  have 
made  a  numbc^"  of  machines  for  their  own  use  which  they  consider 
satisfactory. 

Domestic  production  and  consumption. — There  is  no  domestic  pro- 
duction of  lace  machines.  The  demand  is  somewhat  limited;  there 
would  be  consideij^ble  expense  necessary  to  design  and  develop  so 
compHcated  a  machine,  and  competition  would  be  met  from  the 
large  and  lo ng-es tabhshed  firms  of  England  and  France.  The  same 
considerations  apply  with  somewhat  less  force  to  the  manufacturers 
of  braiders. 

Domestic  export.^. — There  are  no  exports. 

FOREIGN    PRODUCTION. 

Levers  and  lace-curtain  machines  are  made  in  the  two  lace  centers 
of  the  world,  Nottingham  and  Calais.  The  largest  makers  are  John 
Jardine  of  Nottingham  and  Jules  Quillet  of  Calais.  The  industry  has 
been  slowly  developing  in  these  two  centers  since  the  early  days  of 
the  nineteenth  century,  and  the  world  has  been  supplied  entirely 
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from  these  cities.  The  braiding  machine  is  made  in  Barmen,  Ger- 
many, the  center  of  the  Barmen  lace  industry.  Warp-lace  machines 
are  also  made  in  Germany. 

IMPORTS. 

In  the  two  years  1910  and  1911,  under  the  special  provision  ad- 
mitting lace  and  embroidery  machines  free,  there  were  imported  about 
*3,000,000  worth  of  these  two  classes.  Since  that  time  imports  have 
ranged  between  $58,843,  in  1918,  and  $464,408,  in  1916.  The  great 
bulk  of  the  importation  of  lace  machines  has  been  from  England, 
with  a  small  number  from  France.  As  lace  machines  are  made 
chiefly  in  France  and  England,  it  is  probable  that  the  imports  from 
those  two  countiies  in  1910  and  1911,  amounting  to  $2,253,377,  con- 
•^istod  of  lace  machineiy.  Of  this  amount  $1,943,210  was  from 
l'T»(>at  Britain. 

PRICES. 

The  selling  price  in  the  United  States  of  a  300-inch  lace-curtain 
machine  is  given  as  about  $40,000  compared  with  $28,000  to  $30,000 
before  the  war.  Warp-lace  machines  of  a  certain  type  are  sold  in 
Germany  at  $1,750. 

TARIFF  HISTOEY. 

Under  the  acts  of  1894  and  1897  lace  machines  were  included  as 
manufactures  of  metal  not  specially  provided  for,  duitable  at  35  and 
45  per  cent  ad  valorem,  respectively.  By  the  act  of  August  5,  1909, 
lace  machines  were  admitted  free  of  duty  imtil  January  1,  1911. 
After  that  date  the  duty  reverted  to  45  per  cent.  The  act  of  1913 
reduced  the  duty  to  20  per  cent.  The  temporary  removal  of  the  duty 
in  1909  resultecl  in  a  large  importation,  which  greatly  stimulated  the 
lace  and  embroidery  industries  in  the  United  States. 

COMPETITIVE   CONDITIONS. 

The  lace-curtain  industry  has  been  estabUshed  in  this  country  for 
over  20  years.  Practically  all  of  the  machines  are  of  English  make; 
a  few  are  French.  The  fancy-lace  industry  was  not  developed  in 
this  coimtry  to  any  extent  until  1909,  when  lace  machines  were 
admitted  free  of  duty  for  a  period  of  17  months.  A  large  part  of  the 
machines  now  in  use  were  imported  during  this  period,  though  impor- 
tation has  continued  in  very  considerable  amounts  since.  The  manu- 
facture of  fancy-lace  and  lace-curtain  machines  is  an  industry  requir- 
ing an  extensive  market,  as  the  machines  produce  satisfactorily  for 
a  long  time,  and  the  demand  from  this  country  is  not  sufiBcient  to 
allow  them  to  be  produced  in  large  numbers.  In  addition,  a  concern 
undertaking  to  produce  them  in  this  country  would  be  obliged  to 
develop  a  class  of  machines  perhaps  the  most  complex  in  use,  every 
detail  of  which  must  be  carefully  designed  and  constructed  in  order 
to  operate  satisfactorily;  also  to  meet  competition  from  long- 
established  foreign  makers,  located  in  the  great  centers  of  the  lace 
industry  of  the  world.  There  was  no  attempt  made  by  American 
manufacturers  during  the  war  to  produce  lace  machines,  notwith- 
standing the  difficulty  of  obtaining  tnem  from  foreign  sources.  Some 
of  the  lace  makers  bmlt  braiding  machines  for  their  own  use,  copying 
the  German  designs. 
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TARIFF   CONSIDERATIONS. 

The  duty  on  lace  machines  has  not  resulted  m  domestic  manu- 
facture, and  all  American  lace  makers  continue  to  import  their 
machines.  Thus  the  duty  on  lace  machines  directly  affects  the  cost  of 
lace  production,  and  is  a  factor  logically  entitled  to  consideration 
in  determining  the  duty  on  lace. 

The  product  of  the  Barmen  braiding  machine,  although  technically 
known  as  braid  because  composed  of  only  one  set  of  threads,  is 
in  appearance  and  use  a  hign  quality  of  lace,  closely  imitating 
Torchon  lace. 

Court  and  Treasury  Decisions. 


The  provision  in  paragraph  165  of  the  act  of  1913  for  "lace  making 
machines  *  *  *  for  making  *  *  *  nets  or  nettings*'  is 
limited  to  such  machines  as  produce  the  particular  kinds  of  nets 
or  netting  ejusdem  generis — witn  the  embroideries,  laces,  lace  ciu'tains, 
etc.,  enumerated  in  paragraph  358.  (G.  A.  7816,  T.  D.  35898.) 
Beams  and  braces  intended  as  reserve  or  dupUcate  parts  to  replace 
similar  articles  installed  in  a  net-making  machine  and  imported 
therewith,  and  lead  from  which  parts  required  to  replace  broken  ones 
are  made,  were  also  held  dutiable  as  manufabtures  of  metal;  but  an 
adjustable  attachment,  invoiced  as  '*barre  piqueur,''  of  a  net-making 
machine,  which  is  an  indispensable  part  of  tbe  machine  in  performing 
one  of  the  regular  operations  for  which  it  is  designed  lor  making 
plain  or  fancy  veiling,  was  held  to  come  within  this  paragraph. 
(Abstract  38738,  of  1915.) 

Lace-making  machine  attachments  and  parts  are  not  within  the 
provision  for  machine  tools.     (T.  D.  30992;  G.  A.  6967,  T.  D.  30272.) 

Rates  of  duty — Machines  for  making  lace^  net,  and  braid. 


Act  of— 

Par. 
216 

1883.... 

1890.... 
1894.... 

216 
177 

1897.... 

193 

1909.... 

197 

1913.... 

165 

1 

Tariff  classification  or  description . 


Manufactures,  articles,  or  wares,  not  spedally  enumerated  or  pro- 
vided for  in  this  act,  compos&d  wholly  or  in  part  of  iron,  steel, 
*  *  ♦  or  any  other  metal,  and  wnether  partly  or  wholly 
manufactured. 

do 

Manufactured  articles  or  wares,  not  specially  provided  for  in  this 
act,  composed  wholly  or  in  part  of  any'metal,  and  whether 
partly  or  wholly  manufactured. 

Articles  or  wares,  not  specially  provided  for  in  this  act,  composed 
wholly  or  in  part  of  Iron,  steel,  *  *  *  or  other  metal,  and 
whether  partly  or  wholly  manufactured. 

♦  *  *  embroidery  machines  and  lace-making  machines,  in- 
cluding machines  for  makinp  lace  curtains,  netS;  or  nettinps. 

Provided,  howerer,  That  all  embroidery  maclunosand  Lever 
or  Gothrough  lace-maklng  machines,  machines  used  only  for 
the  weaving  of  linen  cloth  from  flax  *  *  ♦  fiber,  *  ♦  * 
shall,  if  import  ed  prior  to  Jan .  1 ,  191 1 ,  be  adraitt  ed  free  of  duty. 

♦  *  ♦  embroidering  machines,  and  laco-making  machines,  in- 
cluding machines  for  making  lace  curtains,  nets,  or  nettings. 


Rates  of  dutv,  specific 
and  ad  Talorem. 


45  per  cent  ad  valorem. 


Do. 

35  per  cent  ad  valoreiD> 

46  per  cent  ad  valOTPm . 
Do. 


25  per  cent  ad  valoreni. 
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EMBROIDERY  MACHINES. 

Summary. 

Embroidery  machines  are  of  three  general  classes — ^hand^  power, 
and  Bonnaz.  The  hand  machine  turns  out  the  finest  work,  but  its 
production  is  small.  The  power  machine  is  a  large  and  complicated 
machine,  which  may  be  as  much  as  45  feet  in  length.  It  embroiders  a 
^eat  number  of  repetitions  of  the  same  design  simultaneously. 
The  Bonnaz  machine  is  a  modification  of  the  common  sewing  machine, 
which  it  resembles  in  appearance  and  size.  The  domestic  embroidery 
industrjr  is  located  principally  in  northern  New  Jersey,  with  smaller 
centers  in  Chicago  and  Pniladelphia.  The  great  embroidery  centers 
of  the  world  are  in  Switzerland  and  Germany.  No  schiffi  (power) 
machines  have  ever  been  made  in  the  United  States,  and  in  view  of  the 
fact  that  they  are  large  and  expensive  machines  and  that  the  demand 
in  this  coimtry  is  now  well  supplied  and  rather  limited  it  does  not 
seem  probable  that  their  manufacture  will  be  undertaken  in  the  near 
future.  There  are  foiu*  large  German  and  Swiss  makers,  who  have 
the  advantages  of  large  home  markets  and  long-established  reputation 
and  experience.     They  will  probably  continue  to  supply  the  world. 

Bonnaz  machines  are  imported  from  France  and  uermany,  where 
they  were  first  developed.  The  simpler  types  are  also  made  by  at 
least  one  of  the  lar^e  sewing-machine  manufactiu-ers  in  the  United 
States,  and  it  is  likely  that  their  production  will  be  further  developed 
here,  since  they  are  coming  into  use  to  an  increasing  extent. 

General  Information. 

ACT  OP   1913. 

Par.  165.  *  *  *  embroidering  machines,  and  lace-making 
machines,  including  machines  for  making  lace  curtains,  nets,  or 
nettings,  25  per  cent  ad  valorem. 

DESCRIPTION. 

Embroidering  machines  differ  essentially  from  lace-making  machines 
in  that  embroidering  machines  add  to  an  existing  fabric,  while  lace- 
making  machines  produce  a  fabric  from  the  yarn.  Embroidering 
machines  are  of  two  kinds,  hand  and  power. 

Hand  mdchines. — ^The  hand  machines  have  one  set  of  needles, 

Eointed  at  both  ends,  with  the  eye  in  the  middle.  The  needles  are 
eld  by  clips  in  a  movable  framework,  by  which  they  aie  passed 
into  the  cloth,  after  which  they  arc  seized  by  a  similar  set  of  clips  on 
the  other  side  and  pulled  through,  the  movements  exactly  imitating 
hand  sewing.  The  designs  are  produced  by  the  operator  following 
the  outline  of  the  design  with  a  pantograph  pointer,  whicli  gives  a 
corresponding  motion  to  the  cloth.  Both  hands  and  the  feet  are 
required  to  operate  the  machine.  Hand  machine  embroidery  is  made 
in  homes  in  Switzerland  and  near-by  parts  of  Germany.  The  in- 
dustry is  supported  mainly  by  overflow  orders  from  tiie  factories,  and 
is  declining  m  importance.  Some  of  the  machines  are  in  use  in 
northern  New  Jersey,  near  New  York  City,  whore  home  embroidery 
making  is  practiced  to  some  extent. 
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Schiffli  m<icldnes. — In  the  power  machines,  usually  called  schiffli 
macliinoj?,  the  needles  are  similar  to  sewin<i:-machine  needles  and  are 
clamped  in  rows  to  iron  bars  which  push  them  through  the  cloth. 
The  embroidery  thivad  is  then  engaged  in  a  lock  stitch  with  another 
thread  from  a  sliding  bobbin  behind  the  cloth,  the  operation  bemg 
similar  to  that  of  a  sewing  machine.  The  pattern  is  formed  by  the 
motion  of  the  cloth  between  stitches;  the  motion  may  be  controlled 
by  a  pantograph  lever  held  by  the  stitcher,  as  in  the  hand  machine, 
or  by  an  attachment,  called  the  automat.  In  the  automat  a  roll  of 
)erforated  paper  is  used  similar  to  that  used  in  piano  players;  the 
ocation  of  the  perforations  determines  the  pattern.  St.  tJall, 
Switzerland,  is  the  greatest  center  of  machine  embroidery  making. 
In  the  United  States  the  industry  has  been  built  up  in  Hudson 
County,  X.  J.,  and  to  a  lesser  extent  in  Philadelphia  and  Chicago. 
Tiie  product  of  t!ie  power  machines  does  not  command  prices  equal 
to  those  of  the  hanil  machine  work,  but  the  output  per  machine  is 
mu<'[i  greater.  Hand  machines  are  chiefly  iLsea  for  embroidering 
liandkercliiefs. 

A  vaiiety  of  lace,  called  Plauen  lace  (named  after  the  German  city 
which  is  tlie  seat  of  the  industry),  is  also  made  on  embroidery  machines. 
The  design  is  embj-oiden^d  in  a  vegetable-fiber  on  an  animal-fiber 
fabric,  and  then  the  fabric  is  removed  by  chemicals  which  do  not  act 
on  tJie  vegetable  yarn.  If  woolen  or  silli  lace  is  desired,  it  is  embroid- 
ered on  cotton  fabric,  which  is  afterwards  removed  by  fire,  leaving 
the  animal  fib(»r  undamaged. 

Bonnuz  umchlnes, — Tiiese  are  one-needle  machines  similar  to  sew- 
ing machines,  but  having  a  universal  feed,  controlled  by  a  crank,  by 
wlu<'li  the  work  may  be  moved  in  any  direction  and  an  ornamental 

f)att(Tn  ])rodu('e<l.  There  are  many  variations  of  these  machines 
or  diffenMit  classes  of  work.  As  many  as  six  of  these  machines  are 
sometiuK^s  assembled  in  one  gang,  the  movement  of  the  work  in  all 
being  controlled  by  a  pantograpii.  In  some  types  of  these  machines 
the  needle  moves  alternately  to  the  right  and  left  between  stitches, 
overlaying  the  stitcli  on  the  fabric.  Some  sewing  maclunes  used 
for  emhroidtMy  have  no  feeding  meciianism;  the  work  is  fastened 
over  a  lioop,  wliicli  is  moved  by  hand  to  produce  the  pattern  desired. 

DOMESTIC   PRODUCTION. 

Xo  schiflli  machines  have  ever  been  made  in  this  country.  A  few 
hand  machines  have  been  made,  but  it  is  not  likely  that  there  wiH 
(»ver  be  any  considerable  demand  for  tiiem  in  the  United  States. 
iJonnaz  machines  of  simple  type  and  the  |)antograpli-controlled  gang 
ma<hine  have  been  mad(»  for  sevcTal  years  by  one  of  the  lai^e  sewing- 
machine  manufacturers. 

MntiriaU  and  equipment. — Iron  and  steel  are  tlie  principal  mate- 
rial. The  question  of  materials  and  equipment  would  offer  no 
difficulty  to  a  domestic  manufacturer  contemplating  the  production 
of  these*  machine's. 

Onjanization. — ^I'iio  machines  are  complicated  and  rather  high 
priced,  and  the  domestic  market  is  limited.  A  large  part  of  the 
machines  in  the  country  were  sold  on  long-time  na\'ments. 

DorufHiic  production  ujul  consumption. — No  scnilili  machines  have 
been  produced  in  America.     The  Suiger  Manufacturing  Co.  has  nude 
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$ome  of  the  simpler  types  of  Bonnaz  machines  for  some  time  and  is 
extending  its  line.  Tnese  machines,  carrying  at  the  most  six  needles, 
can  not  be  considered  as  substitutes  for  or  competitors  of  the  schiffli 
machine,  which  is  30  feet  or  more  in  length  and  has  two  closely-spaced 
n»ws  of  needles.  Since  the  beginning  of  the  war  one  of  the  largest 
importers  of  schiffli  machines  has  been  making  the  automat  for 
attachment  to  foreign  machines. 

FOREIGN   PRODUCTION. 

The  largest  maker  of  schiffli  machines  is  the  Vogtlaendische  Maschi- 
non  Fabnk,  of  Plauen,  Germany.  The  other  principal  producers  are 
Schubert  and  Salzer,  and  Mascninen  Fabrik-Kappel,  both  of  Chem- 
nitz. Germany,  and  Adolph  Saurer,  Switzerland.  Bonnaz  machines 
are  made  by  Comely,  in  France,  and  also  in  Germany. 

IMPORTS. 

Statistics  of  imports  of  embroidery  machines  are  combined  with 
those  of  lace  machines.  In  the  two  years  1910  and  1911,  when  these 
two  classes  of  machines  were  admitted  free  of  duty,  imports  amounted 
to  about  $3,000,000.  Since  that  time  imports  have  ranged  between 
I5S,843  and  $464,408  per  annum.  Since  embroidery  machines  are 
made  in  Germany  and  Switzerland,  it  is  probable  that  the  imports 
from  those  countries,  amounting  to  $826,453  for  the  two  years, 
consisted  mainly  of  embroidery  machines  only.  Of  this  amount 
about  one-eighth  was  from  Switzerland.  Since  1911  imports  are  not 
shown  by  countries. 

PRICES. 

The  selKng  price  in  the  United  States  of  a  15-yard  automatic  power 
embroidery  machine  of  one  make  varies  between  $10,000  and  $20,000, 
depending  on  the  needle  spacing  and  other  details  of  the  machine. 

TARIFF  HISTORY. 

Under  the  acts  of  1894  and  1897  embroidery  machines  were  included 
AS  manufactures  of  metal  not  specially  provided  for,  dutiable  at  35 
and  45  per  cent  ad  valorem  respectively.  By  the  act  of  1909  they 
were  admitted  free  of  duty  until  January  1,  1911.  After  that  date 
the  duty  reverted  to  45  per  cent.  The  act  of  1913  reduced  the  duty 
to  20  per  cent.  The  lace  and  embroidery  industries  in  the  United 
States  were  greatly  stimulated  by  the  removal  of  the  duty  in  1909. 

COMPETITIVE   CONDITIONS. 

St.  Gall,  Switzerland,  and  Plauen,  Germany,  are  the  embroidery 
centers  of  the  world,  and  the  machines  used  in  the  industry  are  the 
product  of  these  two  countries.  The  demand  for  embroidery  is 
vanable,  dcpendmg  on  fashions,  and  a  few  years  ago,  when  the  busi- 
ness was  active,  machines  were  imported  in  considerable  numbers 
>?iS  ^^^''^,?;  ?f  .^  payments.  This  resulted  in  an  oversupply 
of  machines  m  the  Umted  States,  and  the  statement  has  been  made 
by  several  importers  and  manufacturers  that  tCq^^^^  o*  ^^^ 
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machines  now  in  the  country  could  supply  the  demand  for  embroidery 
even  in  a  period  of  activitv.  It  appears  unlikely  that  the  manufac- 
ture of  schiffli  machines  will  be  unaertaken  in  this  country  in  the  near 
future,  as  the  demand  is  likely  to  be  small  for  some  time,  and  there 
would  appear  to  be  little  prospect  of  a  considerable  export  trade. 
Swiss  ana  German  makers  nave  the  advantage  of  their  lar^e  home 
markets,  which  constitute  the  principal  markets  of  the  world,  a  long- 
established  business,  and  low  labor  costs.  Bonnaz  machines  and 
the  sewing-machine  type  of  single  and  double  needle  embroidery 
machines  are  "finHing  increasing  use  in  this  country.  Their  design 
and  construction  are  not  greatly  different  from  those  of  ordinary 
sewing  machines,  and  it  is  prooable  that  they  will  be  made  to  an 
increasing  extent  by  domestic  sewing  machine  makers. 

TARIFF   CONSIDERATIONS. 

The  single  and  double  needle  machines  of  the  Bonnaz  type  are 
entirely  different  in  construction  from  the  large  schiffli  machines, 
although  not  essentially  different  in  principle.  The  Bonnaz  machine 
is  a  modification  of  a  common  sewing  machine  and  is  of  about  the 
same  size,  while  the  schiffli  machine  is  a  large  and  complicated  appara- 
tus, which  may  be  45  feet  in  length.  If  it  were  desired  to  treat  them 
separately  in  tne  tariff,  a  distinction  might  be  made  depending  on  the 
number  of  needles. 

Court  and  Treasury  Decisions. 

The  provision  for  embroidering  machines  in  paragraph  165  of  the 
act  of  1913  is  limited  to  machines  designed,  constructed,  and  adapted 
for  embroidering  only.  A  sewing  machine  imported  for  use  in  em- 
broidering, and  for  that  reason  lacking  the  presser  foot  and  feed  as 
being  unnecessary,  this  lack  making  no  change  in  the  stitch  made  by 
the  machine,  is  accordingly  not  an  embroidery  machine  within  para- 

fraph  165,  but  is  a  sewmg  machine  within  paragraph  441.     (Dur- 
row  &  Hearne  Manufacturing  Co.  v.  United  States,  9  Ct.  Cust.  Appls. 
148.) 

Zigzag  machines  constructed  especially  for  ordinary  sewing  and 
supplied  with  a  special  attachment  or  foot  to  permit  oi  the  insertion 
of  a  cord  underneath  the  zigzag  or  overseam  stitch  in  special  kinds 
of  sewing  were  held  to  be  sewing  machines,  and  similar  mo^chines  not 
designed  for  ordinary  sewing,  but  found  to  be  eyelet  machines  designed 
for  ordinary  sewing  or  stitehing,  were  classified  as  embroidery  jna- 
<5hines  under  the  act  of  1909.     (Abstract  30720,  T.  D.  33018.) 

Paper  punching  machines  used  to  punch  holes  according  to  drawn 
borders  or  designs  in  specially  prepared  paper  rolls  intended  for  use 
in  automatic  embroidery  macnines  are  not  embroidery  machines 
ivithin  paragraph  165  of  the  act  of  1913  even  though  they  simulta- 
neously produce  a  small  piece  of  embroidery  on  cloth.  The  embroid- 
<ery  so  produced  is  an  incidental  production  and  is  not  strictly  speaking 
A  commercial  article,  and,  therefore,  its  production  can  not  be  said  to 
control  the  character  and  classification  of  the  machine.  (G.  A. 
7951,  T.  D.  36612.) 
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Rates  of  duty — Embroidery  machines. 


1 

Aetcrf- 

Par. 

Tariff  cIa?sificatioD  or  description. 

Rates  of  duty,  specific 
and  ad  valorem. 

ISS3.... 

Manufactures,  articles,  or  wares,  not  specially  enumerated  or 
provided  for  in  this  act,  composed  wholly  or  in  part  of  iron, 
steel,   •   ♦   *    or  any  other  metal,  and  whether  partly  or 
wholly  manufactured. 

. . .  .do 

45  per  cent  ad  valorem. 

1^  . 

215 
177 

193 

197 

165 

Do. 

1897.... 
1*».... 

VIZ.... 

Manufactured  articles  or  wares,  not  specially  provided  for  in  this 

act,  composed  wholly  or  in  part  of  any  metal,  and  whether 

parti V  or  wholly  manufactured. 
Articles  or  wares  not  specially  provided  for  in  this  act,  composed 

wholly  or  in  part  of  iron,  steel,    *   *   *    or  other  metal,  and 

whether  partly  or  wholly  manufactured. 

*  ^   *   embroidery  and  lace-making  machines;  including  ma- 
chines for  making  lace  curtains,  nets,  or  nettings. 

Provided,  however.  That  all  embroidery  machines,   ♦  •♦    ♦ 
shall,  if  imported  prior  to  Jan.  1,  1911,  be  admitted  free  of 
duty. 

*  *    *    embroidering  machines,  and  lace-making  machines,  in- 
cluding machines  for  making  lace  curtains,  nets,  or  nettings. 

35  per  cent  ad  valorem. 
45  per  cent  ad  valorem. 
Do. 

25  per  ceni  ad  valorem. 

COTTON  MACHINERY. 

Summary.* 

The  manufacture  of  cotton  machinery  is  in  point  of  output  the 
largest  branch  of  the  textile  machinery  industry.  It  is  carried  on 
by  five  principal  firms  whose  chief  oiitput  i^  cotton-spinning  ma- 
chinery (one  01  them  being  a  branch  of  an  English  concern),  two  large 
firms  making  all  classes  of  looms,  and  two  making  finishing  equip- 
ment, all  of  them  located  in  Massachusetts.  In  addition  there  are 
various  smaller  firms,  the  output  of  which  is  relatively  minor.  The 
total  output  is  not  known,  but  probably  considerably  exceeds 
820,000,000  per  year.  With  the  exception  of  the  equipment  for 
spinning  fine  yams,  which  is  relatively  little  used  in  tnis  country, 
tne  domestic  supply  is  equal  in  quality  to  that  of  England;  the  chief 
foreign  producer,  and  is  uiUy  sufficient  to  supply  the  demand. 

American  machines  were  at  first  copied  fiom  the  British,  and 
formerly  large  nimibers  of  English  machmes  were  installed  in  Ameri- 
can mills,  but  with  the  development  of  the  domestic  machinery 
industry  there  has  been  a  great  decline  in  imports,  which  continued 
up  to  the  time  of  the  war.  In  1915  less  than  9  per  cent  of  the  spin- 
ning machinery  in  American  mills  was  of  foreign  make.  English 
machines  are  generally  of  heavier  design  and  are  perhaps  more  finely 
finished,  whicn  tends  to  make  them  higher  priced;  but  the  foreign 
machines  are  not  more  suitable  for  the  American  mill  owner,  who 
usually  considers  that  the  extra  durability  of  the  British  machine  is 
of  no  advantage,  as  it  is  quite  likely  to  become  obsolete  before  it  is 
worn  out. 
Labor  forms  from  40  to  60  per  cent  of  the  total  cost  of  production. 
There  are  standard  machines  of  some  types,  but  in  many  there  are 
considerable  variations  in  details  desired  by  the  customer.  These 
prevent  a  high  degree  of  standardization. 

The  United  States  had  practically  no  export  trade  prior  to  the  war, 
because  the  markets  of  the  world  outside  this  country  were  domi- 
nated by  England.  Due  to  the  inability  of  the  British  makers  to 
make  favoralne  deliveries,  a  very  large  export  trade  has  been  built 
up  bj  domestic  manufacturers  iii  Japan  and  China.  This  trade  still 
contmues,  but  it  seems  probable  that  England  will  regain  much  of  it 
with  the  resumption  of  reasonable  deliveries. 
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General  Information. 

ACT   OF   1913. 

Par.  167.  Articles  or  wares  not  speciallv  provided  for  in  this 
section,  if  composed  wholly  or  in  chief  value  of  iron,  steel,  lead, 
copper,  brass,  nickel,  pewter,  zinc,  alummum,  or  other  metal,  but 
not  plated  with  gold  or  silver,  and  whether  partly  or  wholly  manu- 
factured, 20  per  cent  ad  valorem. 

DESCRIPTION. 

This  survev  hicludes  all  machinery  used  in  the  manufacture  of  cot- 
ton textiles,  from  the  reception  of  tlie  bale  in  the  mill  to  the  finished 
fabric.  The  principal  machines  and  their  uses  are  briefly  described 
below. 

MACHINERY   FOR  SPINNING   AND  PREPARING   COTTON  FOR  SPINNING. 

Bale  breaker, — ^This  breaks  up  the  hard  matted  mass  of  the  bale., 
so  that  the  fiber  can  be  worked  by  the  following  machines.  In  one 
type  of  breaker  the  bale  is  fed  between  pairs  oi  spiked  aud  fluted 
rollers,  which  loosen  up  the  bale  and  tear  it  into  tufts.  In  the  more 
common  tvpe,  the  bale  is  carried  on  a  lattice  against  a  set  of  spiked 
teeth.  An  air  blast  is  used  to  assist  in  removing  a  part  of  the  heavier 
impurities. 

Opener  (called  in  England  a  Hopper  Feeder). — ^The  cotton  is  passed 
over  toothed  wheels  and  lattices,  which  further  open  up  the  tufts 
and  loosen  the  fibers,  after  which  it  is  passed  into  a  cylinder  having 
a  perforated  bottom,  in  which  a  beater  is  rapidly  revolved,  which 
beats  out  the  dirt  and  motes,  allowing  them  to  fall  through  the^ 
openings. 

Pickers. — From  the  opener  the  cotton  passes  to  the  pickers.  In 
the  breaker  picker  it  is  passed  over  toothed  wheels,  through  a  beater^ 
then  forced  by  an  air  blast  over  perforated  screens  to  remove  the 
heavier  impurities,  passed  between  several  sets  of  rolls,  and  finally 
wound  on  a  cylinder  in  a  thin  sheet,  called  a  lap.  The  intermediate 
lapper  and  finisher  lapper  pickers  are  similar  in  general  constructioiiL 
to  the  breaker  picker,  but  carry  the  process  to  a  lurther  degree,  each, 
machine  turning  out  a  finer  and  more  uniform  product.  The  product 
of  the  last  picker  is  called  card  lap. 

Some  form  of  automatic  feeder  is  generally  used  to  convey  the  cot- 
ton from  the  bale  breaker  to  tlie  opener.  The  opener  and  breaker 
picker  may  be  combined  in  one  machine,  or  tlie  cotton  may  be  blowit 
from  the  breaker  to  the  picker. 

Cards, — The  card  lap  consists  of  a  thin  sheet  of  fibers  crossed  wt 
all  directions,  and  containing  impurities,  such  as  leaves  and  seed. 
The  function  of  the  card,  or  cardmg  engine,  as  it  is  called  in  Great 
Britain,  is  to  remove  the  impurities,  disentangle  the  fibers  and 
arrange  them  more  nearly  parallel  to  one  another.  The  card  is  essen- 
tially a  revolving  (cylinder,  covered  with  card  clothing,  above  which 
move  flat  strips  oi  card  clothing,  arranged  in  the  form  of  a  belt^ 
Card  clothing  is  a  fabric  set  thickly  with  fine  steel  wire  teeth.  As 
the  lap  is  fed  into  the  card  it  passes  between  a  toothed  whed  and  a 


TARIFF  INFORMATIOK  ST7RVBYS.  81 

set  of  knives,  which  catch  and  remove  the  moteS;  after  which  it 
passes  along  a  perforated  grid,  and  then  between  the  two  surfaces- 
of  card  clothing,  which  comb  the  fibers  out  smooth  and  collect  thent 
into  a  light  fleece.  The  fleece  is  removed  by  another  cylinder  and 
a  comb,  and  then  passed  out  between  rollers  and  through  a  funnel, 
thus  forming  it  into  a  loose  imtwisted  rope,  called  sliver,  which  is 
automatically  coiled  in  cans. 

Combs. — Combs  are  used  only  for  the  production  of  the  finer  yams, 
including  hosiery  yams,  and  for  the  hignest  grades  of  coarser  yams. 
The  combing  eqmpment  consists  of  three  machines — the  sliver  lap 
machine,  which  forms  a  number  of  slivers  into  a  lap;  the  ribbon  lap 
machine,  which  combines  several  of  the  laps  into  one  and  draws  them 
out  again,  to  secure  greater  imiformity,  and  the  comber.  In  the 
comber  a  short  length  of  lap  is  held  while  combs  pass  through  it, 
straightening  the  fibers  and  taking  out  the  shorter  ones.  The  lap  is 
then  a^ain  formed  into  a  sliver.  The  comb,  however,  is  a  much  more 
comphcated  machine  than  would  be  evident  from  the  above  brief 
description. 

Drawing  frames. — ^These  machines  consist  of  a  series  of  pairs  of 
fluted  metallic  rollers.  Each  pair  revolves  at  a  speed  greater  than 
that  of  the  preceding,  which  puts  a  strain  on  the  sliver.  The  sliver 
resulting  from  several  of  these  sets  of  rollers  is  then  combined,  fed 
through  another  set  of  rollers,  and  again  drawn  out.  The  effect  of 
this  process  is  to  make  the  sliver  more  uniform,  draw  it  to  finer 
diameters,  and  place  the  fibers  more  nearly  parallel. 

Fly  frames. — ^A  set  consists  of  three  or  four,  called  the  slubber, 
intermediate  roving  frame,  fine  roving  frame,  and  jack  frame.  The 
last  is  used  only  for  fine  yarns.  The  fly  frames  consists  of  sets  of 
fluted  rollers,  Ukc  the  drawing  frames,  which  further  draw  out  the 
sliver,  after  which  it  goes  through  the  flier.  The  flier  is  a  hollow 
arm,  through  which  the  sliver  runs,  mounted  so  that  the  end  from 
which  the  sliver  emerges  may  revolve  about  a  bobbin  or  spool.  The 
revolution  of  the  flier  places  a  twist  in  the  fibers,  the  product  being 
known  as  roving.  In  order  to  insert  sufficient  twist,  both  bobbin 
and  flier  revolve,  the  roving  being  wound  on  the  bobbin  at  a  rate 
depending  on  the  difference  in  speed  between  the  two.  Each  suc- 
ceeding frame  of  the  set  combines  the  product  of  two  or  more  of  the 
preoedmg  machines  and  draws  it  out  to  a  further  degree  of  fineness, 
at  the  same  time  inserting  more  twist. 

Spinning  frames. — Cotton-spinning  frames  are  of  two  types,  the 
ring  frame  and  the  mule  frame.  The  ring-spinning  frame  is  some- 
what sinular  to  the  fly  frame,  with  the  nier  replaced  with  a  ring. 
A  revolving  spindle  carries  a  spool,  just  above  which  there  is  mounted 
a  ring.  The  roving  from  a  number  of  bobbins  is  fed  in  through  two 
sets  of  rollers,  which  further  draw  it  out,  and  from  which  it  passes 
through  a  small  piece  called  a  traveler,  mounted  so  that  it  can  revolve 
around  the  rin^,  and  thence  to  the  revolving  spool  on  the  spindle, 
which  inserts  tlio  twist.  TTie  spindle  is  revolved  at  a  rate  greater 
than  that  of  the  feeding  rollers,  the  difference  being  taken  up  oy  the 
revolution  of  the  traveler  around  the  ring.  The  process  is  continuous. 
Tile  ring  frame  is  an  American  invention  and  development,  and  is  used 
most  widely  in  the  United  States. 

63189—21—0-29 6 


82  TAKIFF  INFORMATION  SURVEYS. 

The  mule  spins  by  an  intormittent  action.  The  spindle  is  mounted 
on  a  cairinge  which  rolls  back  and  forth.  As  the  carriage  rolls  awtj 
from  the  feeding  rollers  and  draws  put  the  roving,  the  spindles  revolve, 
ins(*rting  the  twist.  The  thinnest  parts  of  the  roving  are  twisted  the 
most,  thus  reinforcing  them,  while  the  thickest  parts  are  drawn  out, 
producing  a  yam  somewhat  more  uniform  than  that  of  the  ring  frame. 
As  the  carriage  runs  back  again  tlie  yam  spun  on  the  outward  trip  is 
wound  up  on  the  spindles.  There  may  be  as  many  as  l,.'iOO  spinales 
on  one  frame. 

Mule  spinning  puts  less  strain  on  the  yam  than  ring  spinning,  and 
is  necessary  for  both  the  lower  grades  of  coarse  yams  and  for  high 
quality  fine  yarns.  Ring  spinning  is  a  later  development  than  mme 
spinning,  and  requires  less  room  and  less  skilled  labor,  and  tho  output 
per  spindle  is  greater.  Consequently  ring  spindles  predominate  in  the 
newer  cotton  countries,  such  as  the  United  States,  Japan,  and  India, 
while  mule  spindles  are  most  numerous  in  England,  where  much  more 
of  the  finer  yarn  is  spun  than  in  this  country  and  where  skiUed  labor 
is  less  difficult  to  secure.  In  1914  ring  spindles  constituted  87  per 
cent  of  the  total  in  the  United  States,  but  only  about  15  per  cent  of 
those  in  the  United  Kingdom.  Ring  spindles  are  being  improved  and 
their  use  extended  to  the  manufacture  of  finer  yams,  while  the  num- 
ber of  mule  spindles  is  declining  in  this  country. 

Win/Htig  imichines. — When  yam  is  desired  of  greater  strength  or 
smoothness  than  can  be  obtained  fri>m  a  single  ply,  it  is  necessary  to 
twist  together  several  strands.  The  strands  are  first  wound  side  by 
side  on  a  reel,  by  a  simple  winding  machine. 

Tivifiting  machines  idonhlers). — The  parallel  strands  are  twisted 
into  a  single  yarn  by  a  twisting  machine,  which  may  be  of  any  one  of 
three  tvpes: 

(ri)  The  ring  twistiT  is  in  the  most  general  use  throughout  the 
world.  It  is  similar  in  principle  to  the  ring  spinning  frame,  dt^scribed 
Above. 

(6)  The  twiner  is  an  adaptation  of  tlie  mule,  and  is  not  in  wide  ase. 

(c)  The  flier  twister  gives  th(»  most  perft*ct  product,  and  is  used  in 
Groat  Britain  for  th<»  manufacture  of  very  fine  yarns.  A  few  flier 
twisters  are  in  use  in  the  United  States,  but  are  all  of  a  type  adapted 
only  to  the  manufacture  of  very  coarse  yarn.  The  superior  prod- 
uct of  the  flier  twister  used  in  Great  Britain  is  one  of  the  main 
reasons  for  the  importation  of  fine  yarns. 

Machine  for  preiHiring  yam  for  warp. 

Spooler.-  This  is  a  simple  spindle,  uschI  for  winding  the  yam  from 
several  bobbins  onto  one  spool. 

Beam  imrper.  -  This  machine  is  used  for  assembling  the  warp 
threads  together,  preparatory  to  placing  them  in  the  loom  for  weav- 
ing. A  number  of  spools,  .'iOO  to  (>()(),  are  placed  in  a  creel,  the  eiub 
carried  to  the  long  rollcT  **beam,"  on  the  warper,  and  wound  on  the 
beam  side  by  siJt*. 

Slashn\  Used  for  sizing  th<»  yarn.  The  threads  from  the  warp 
bi'ain  are  I^mI  through  the  sizing  licfuid  (cocnposed  of  China  clay, 
tallow.  Hour.  <*tr.)  in  the  shishcr,  th(»n  <lrie(l  by  passing  them  over 
und  l)«*t\\rrn  two  |jir;:r  steam  heated  copper  rollers.     The  yarns  an' 
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then  wound  side  by  side  on  the  loom  beam,  which  is  placed  in  the 
loom  for  weaving. 


WEAVING    MACHINERY. 


Looms. — ^A  loom  consists  in  principle  of  two  rollers,  on  which  are 
wound  the  warp  yams  side  by  side,  running  lengthwise  of  the  cloth, 
with  a  device  lor  separating  the  warp  into  sete,  so  that  a  shuttle 
carrying  the  weft  can  be  thrown  between  them.  Each  of  the  warp 
threads  is  passed  through  a  loop  in  a  short  length  of  varnished  yam, 
or  Vire,  called  a  heddle.  The  heddles  are  mounted  in  a  frame,  called 
a  harness.  For  plain  goods  the  warp  is  pulled  up  in  sets  consisting 
of  alternate  threads,  and  the  shuttle  thrown  between  the  two  sets. 
The  weft  yarn  is  then  pressed  up  into  place  by  a  reed  or  comb.  The 
relative  position  of  the  warp  threads  is  then  reversed,  and  the  shuttle 
is  thrown  back  to  the  other  side  again.  Twill  goods  are  produced 
by  means  of  a  cam  shaft,  geared  in  the  proper  ratio  to  the  loom,  so 
that  the  harnesses,* which  in  this  case  diviae  the  warp  into  several 
sets,  are  lifted  in  regular  order  to  produce  the  effect  desired.  For 
a  design  of  more  variations  than  can  be  obtained  by  this  means, 
a  lar^r  number  of  harnesses  is  used,  and  they  are  lifted  by  a  dobby, 
a  device  through  which  an  endless  flat  chain  is  run,  having  bosses  on 
certain  of  the  links.  The  order  in  which  the  harnesses  are  lifted  is 
determined  by  the  position  of  the  bosses  on  the  chain.  In  the 
Jacquard  loom,  each  warp  thread  is  controlled  separately,  by  means 
of  a  set  of  perforated  cards  which  run  through  the  Jacquard  in  a 
manner  similar  to  the  action  of  a  piano  player.  The  position  of  the 
holes  in  the  cards  determines  the  warp  tnreads  which  are  raised  and 
thus  controls  the  design  produced.  The  Jacquard  permits  any 
combination  of  warp  threads  to  be  lifted;  any  desired  design  may  be 
made  in  this  type  of  machine. 

In  plain  looms  the  yam  on  the  shuttles  runs  out  about  every  eight 
minutes,  and  the  loom  must  be  stopped  to  insert  a  new  bobbin, 
which  necessitates  threading  the  shuttle  again.  The  automatic 
loom  is  so  arrangQd  that  when  the  shuttle  becomes  nearly  empty 
a  full  bobbin  is  automatically  inserted  and  the  shuttle  is  threaded 
by  the  motion  of  the  loom.  The  automatic  loom  has  made  greater 
headway  in  this  country  than  in  England  for  a  number  of  reasons, 
among  which  is  the  higher  cost  of  labor  in  America.  For  the  produc- 
tion of  some  fabrics,  such  as  ginghams,  a  number  of  shuttles  is  re- 
quired, carrying  yam  of  diflFerent  colors. 

After  weaving,  cloth  may  be  put  through  a  number  of  processes, 
depending  upon  the  use  to  which  it  is  to  be  put. 

Finishing,  for  gray  goods,  consisting  of  orushing,  shearing,  and 
calendering,  is  a  set  of  operations  that  may  be  opmbined  m  one 
machine,  or  performed  separately.  The  combined  machine  may 
have  any  or  all  of  the  following  equipment:  Brushes,  emery  rolls, 
beaters,  spreader,  card  brushes,  shearer  to  shear  off  loose  ends, 
bristle  brushes,  measuring  rolls,  vapor  rolls,  calendering  rolls.  The 
function  of  this  machine  is  to  remove  threads  and  dirt,  and  to  iron 
out  and  give  the  desired  finish  to  the  cloth.  It  also  measures  the 
length  of  the  cloth,  stamps  it,  and  folds  the  cloth  into  rolls  of  the 
desired  length. 

Under  the  t^rm  "converting"  is  included  bleaching,  starching, 
printing,  dyeing,  mercerizing,  and  other  processes.     The  variety  of 
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machines  is  so  great,  and  the  processes  are  so  many  and  varied,  that 
a  detailed  description  of  them  is  not  advisable  in  the  present  survev. 

DOMESTIC    PRODUCTION. 

In  1914  the  production  of  all  classes  of  textile  machinery  in  the 
United  States  amounted  to  $30,437,689.  The  production  of  cotton 
machinery  is  not  shown  separately. 

ifafemZ.— Cast  iron  ana  steel  constitute  the  great  bulk  of  the  raw 
materials  used  in  the  construction  of  cotton  machineiy.  The 
foreign  and  American  manufacturers  are  on  about  equal  footing  in 
this  respect. 

Equipment — ^Machine-shop  equipment  of  the  kind  used  in  pro- 
ducing accurately  made  machines  is  obtainable  in  this  country  of  a 
quality  equal  or  superior  to  that  of  foreign  coimtries. 

Methods  oj  prodv^ction, — ^EngUsh  machmery  is  usually  built  heavier 
than  American,  and  is  more  finely  finished.  H&nd  labor  is  used  to 
a  greater  extent  abroad  than  here.  In  certain  lines  of  machines 
standardization  is  not  carried  to^eat  lensth,  as  individual  customers 
have  preferences  in  details  upon  which  tney  often  insist,  and  there 
are  many  styles,  sizes,  and  dinerences  in  details  of  construction. 

Organization, — There  are  five  large  competing  firms  in  the  United 
States,  each  building  almost  a  complete  line  of  cotton-spinnine 
machinery.  Two  other  large  firms  build  the  bulk  of  the  looms,  ana 
two  others  the  most  of  the  finishing  ec^uipment.  The  product  is 
complicated,  accurately  made,  and  requu'es  a  rather  larce  invest- 
ment for  its  manufacture.  Most  of  these  firms  have  developed 
slowly,  having  been  in  the  business  many  years. 

OeograpJiical  distribution. — ^The  bulk  of  the  domestic  production 
is  in  Massachusetts. 

History  oj  the  industry, — The  early  development  of  the  industry  in 
this  country  largely  foUowed  that  in  England;  but,  in  later  years, 
some  distinctively  American  designs  have  been  developed,  and  at 
the  present  time  the  manufactures  of  cotton  machinery  is  as  far 
advanced  in  the  United  States  as  in  England.  The  ring-spinning 
frame,  used  in  America  almost  exclusively,  is  an  American  mvention. 
Domestic  production  and  consumption, — The  domestic  production 
exceeds  the  consumption  in  all  classes  of  cotton  machinery,  with  one 
important  exception,  and  a  large  export  business  has  been  built  up 
since  the  curtailment  of  English  production  brought  about  by  the 
war.  The  one  exception  is  the  mule.  The  mule  is  necessary  only 
for  the  fine  coimts  ot  yam,  and  is  not  in  use  to  a  great  extent  m  this 
country;  in  fact,  the  ntmiber  of  mules  is  actually  decreasing. 

Domestic  exports, — Exports  of  cotton  machinery  are  not  shown 
separately  in  the  report  of  the  Department  of  Commerce.  It  was 
found  by  the  Bureau  of  Foreign  and  Domestic  Commerce  that  in  the 
years  preceding  the  war  exports  of  cotton  machinery  were  very 
small  and  were  confined  chiefly  to  automatic  looms.  After  1915, 
however,  there  began  a  very  large  increase  in  exports,  which  con- 
tinued through  1920.  The  greater  part  of  this  increase  has  gone  to 
Japan,  China,  and  the  United  Kingdom,  and  doubtless  the  bulk  of 
the  export  to  Japan  and  China  has  consisted  of  cotton  machinery. 
It  is  probable  that  much  of  the  export  to  England  consist^^  of  knitting 
maoninery.     Doubtless  the  great  increase  in  exports  to  the  Orient 
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results  from  the  inability  of  the  British  manufacturers  to  make  early 
deliveries,  and  it  is  lively  that  this  business  will  decrease  when 
English  makers  are  again  in  their  normal  condition.  However, 
American  manufacturers  have  benefited  considerablj  from  the 
opportunity  thus  afforded  to  introduce  their  goods  mto  Eastern 
markets. 

FOREIGN   PRODUCTION. 

Although  statistics  are  not  available,  England  is,  no  doubt,  the 
largest  producer  of  cotton  machinery  in  the  world.  English 
machinery  is  of  high  quality.  It  is  usually  built  heavier  and  is 
somewhat  more  durable  than  the  domestic  product,  but  this  is  not 
considered  necessarily  an  advantage  by  American  mills,  as  thej 
often  feel  that  the  extra  expense  is  not  justified,  since  the  machine  is 
quite  likely  to  become  obsolete  before  it  is  worn  out-  In  some  types 
of  machines,  such  as  cards,  the  British  and  American  desims  are 
practically  idiBntical,  while  in  other  types,  such  as  spinning  frames^ 
there  are  differences  in  design  as  well  as  more  radical  differences  in 
the  method  of  spinning  generally  used. 

IMPORTS. 

All  cotton  mvles  are  imported,  but  this  type  of  machine  is  decreas- 
ing in  numbers  in  the  L  nited  States,  not  only  relatively  but  absolutely, 
and  importation  has  greatly  declined.  Tne  use  of  ring  spinning  is 
being  extended  further  into  the  fine  yarns  ^vhich  were  spun  only  on 
mules,  and  the  manufacture  of  the  finer  counts  for  which  the  mule  is 
issontial  is  left  chiefly  to  England.  Cotton  combers,  used  only  fox 
the  finer  yarns  and  liigh  quality  coarse  yarns,  have  been  largely 
imported  m  the  past.  Imports  have  been  chiefly  of  the  Nasmith 
I y|K\  from  England ;  this  was  a  patented  article,  but  the  patent  has 
irrently  expired.  In  1909  cards  were  imported  in  large  numbers, 
but  between  that  time  and  the  beginning  of  the  war  maportation 
dec  reased  to  almost  nothing.  Importation  of  cambers ^  large  in  1909, 
aKt)  decreased  greatly  in  the  same  period.  Drawing  and  rov-ing  jraines 
Here  being  imported  to  some  extent  in  1909,  but  the  amoimt  decreased 
up  to  1914.  Looms  and  Hng  sjnnning  frames  have  not  been  imported 
to  any  extent  in  recent  years. 

TARIFF  HISTORY. 

Cotton  machinery  has  not  been  mentioned  in  any  of  the  tariff  acts, 
but  has  been  incluaed  with  manufactures  of  metaf  not  specially  pro- 
vided for.  I  nder  the  act  of  1890  it  was  dutiable  at  45  per  cent,  in 
1N94  at  35  per  cent,  and  under  the  acts  of  1897  and  1909  at  45  per 
cent.    The  act  of  1913  reduced  the  duty  to  20  per  cent. 

COMPETITIVE   CONDITIONS. 

Great  Britain  is  our  principal  competitor  in  cotton  macliinery.  In 
quality  American  macninery  is  on  a  par  with  English,  except  that 
British  equipment  is  rather  more  heavily  built,  which  for  economic 
rpa>ons  is  not  necesj^arily  considered  an  advantage  by  the  American 

mills. 
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The  spinning  of  fine  yams  is  carried  on  chiefly  in  England,  and  the 
equipment  for  this  class  of  work  in  use  in  American  mills  is  largely 
of  English  manufacture.  One  domestic  manufacturer  undertook  the 
production  of  cotton  mules,  but  discontinued  it  after  a  short  trial, 
and  it  is  unlikely  that  cotton  mules  vill  again  be  made  in  this  countrv, 
on  account  of  the  small  demand.  Cotton  combers,  imported  largely 
from  England,  have  been  made  for  some  time  in  this  country  by  one 
large  firm  in  increasing  numbers,  and  it  is  probable  that  since  the 

f patent  protection  on  the  English  type  has  expired  the  Nasmith  Eng- 
ish  comber  yrill  now  be  maae  in  America. 

The  bulk  of  the  American  cotton  is  spun  in  the  medium  and  coarse 
counts,  and  for  this  class  of  spinning  the  overwhelming  preponderance 
of  machinery  in  American  mills  is  oi  domestic  make.  A  survey  made 
by  the  Bureau  of  Foreign  and  Domestic  Commerce  in  1915*  showed 
tnat  less  than  9  per  cent  of  all  the  American  cotton-mill  machinery 
then  in  use  was  of  foreign  manufacture,  and  a  still  smaller  proportion 
of  that  recently  installed.  The  superintendent  of  one  large  mill  ex- 
pressed the  opinion  that  there  was  no  reason  why  an  American  mill 
owner  should  consider  buying  English  cotton-spinning  equipment. 

The  cost  of  labor,  as  found  by  the  survey  of  tlie  Bureau  of  Foreign 
and  Domestic  Commerce,  amounted  to  about  40jper  cent  of  the  co^t 
of  production.  Data  submitted  to  the  Tariff  Commission  by  the 
manufacturers  tend  to  indicate  that  at  the  present  time  the  percent- 
age generally  ranges  between  40  and  60. 

Preference  for  English  machinery  by  many  English  superintendents 
and  foremen  in  domestic  mills  has  been  a  factor  of  considerable  im- 
portance in  influencing  the  choice  of  foreign  equipment,  but  latdy 
this  condition  has  been  rapidly  disappearing.  A  factor  of  greater 
importance  at  present  is  the  better  service  obtainable  by  American 
mills  from  American  manufacturers.  Since  1914  deliveries  on  orders 
placed  with  British  makers  have  been  greatly  delayed,  dates  of  one 
to  two  years  ahead  being  often  quoted.  This  has  had  an  important 
effect  in  strengthening  the  position  of  the  domestic  industry,  especiallv 
in  export  markets.  It  is  noteworthy  that  one  of  the  largest  English 
cotton-machinery  manufacturers  not  long  ago  established  an  Ameri- 
can branch  factory,  and  is  now  among  the  largei.;t  of  domestic  makers. 

TARIFF    CONSIDERATIONS. 

Manufacturers  state  that  they  experienced  severe  competition  from 
English  sources  prior  to  the  war,  under  the  act  of  1909,  when  t4?xtile 
machinery  was  dutiable  at  45  per  cent.  The  investigations  of  the 
Bureau  of  Foreign  and  Domestic  Commerce  indicate,  however,  that 
although  importations  were  heavy  in  the  early  part  of  this  period, 
they  declined  rapidlv  up  to  the  beginning  of  the  war,  except  in  that 
class  of  equipment  designed  for  fine-yarn  spinning.  There  has  been 
nondevelopment  or  a  decline  of  fine-yarn  spinning  in  America,  in 
consequence  of  which  there  is  but  little  demand  for  fine-yarn  spinnini: 
machinery  in  this  country. 

1  Tho  resiilts  of  this  survey  are  tabulated  on  a  later  page. 
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From  Report  on  Cotton  Spinning  Machinexy  Industry  in  the  T'nited  States,  by  the  Bureau  of  Foreicn 


Machine. 


Ring  spi  nning  spindles . 

Warpers 

Looms 

Sundry 


T  Tister  spindles. 
Railway  neads.. 
i>pooler  .spindles - 
slashers. 


Cloth  finishers 

Openers,  pickers,  and  tappers. 

.'^lubber  spindles 

Cards 


f>ra  '.  ing  beads 

Roving  spindles !    4, 

Combing  preparation 

CoTibing  spindles 

Mule  spinning  spindles {    2, 


Total 

Do'nestic 

number. 

(percent). 

18,639,049 

99.66 

6,633 

99.80 

463,549 

99. 7  i 

21,814 

99.78 

l,73^p-3 

99.38 

1.670 

99.16 

898. Sni 

P8.59 

2,186 

94.17 

2,2P4 

93.29 

10, 192 

94.06 

359,808 

89.10 

5.'i.267 

87.70 

78,091 

86.99 

4,214,752 

83.73 

3,179 

4.5.42 

32,&48 

44.25 

2,291.776 

29.10 

Foreign 
(percent). 


0.34 

.20 

.26 

.22 

.62 

.84 

1.41 

5.83 

6.71 

5.94 

10.90 

12.30 

13.01 

16:27 

54.58 

55.75 

70.90 


Rates  of  duty — Cotton  machinery. 


.\et  ot—  Par. 


I8S3      216 


1880 
1S04 


215 

177 


lSi7  193 
1909  199 
1913  I    167 


Tariff  classification  or  description. 


Manufactures,  articles,  or  wares,  not  specially  enumerated  or 
provided  for  m  this  act,  co  nposed  wholly  or  in  part  of  iron, 
steel,  *  ♦  *  or  any  other  metal,  and  whether  partly  or 
wholly  manufactured. 

do. 

Manufactured  articles  or  ware5,  not  specially  provided  for  in 
this  act,  CO  nposed  w  holly  or  in  part  of  any  metal,  and  whether 
partly  or  wholly  inanufactured. 

Articles  or  wares  not  specially  provided  for  in  this  act,  com- 
posed wholly  or  In  pan  of  iron,  steel,  ♦  *  ♦  or  any  other 
metal,  and  Ahether  partly  or  a  holly  n  Anufactured. 

Articles  or  v.  ares  noi  specially  provided  for  in  this  section, 
coTiposed  whoUv  or  in  part  of  iron,  steel,  ♦  ♦  •  or  other 
metal, and  whetner  partly  or  \^ holly  manufactured. 

\rtifle«  or.  wares  not  specially  provided  for  in  this  section,  if 
conposed  ^^ holly  or  in  chief  value  of  iron,  steel,  •  ♦  •  or 
other  ir.etal,  but  not  plated  v^ith  gold  or  silver,  and  vihether 
partly  or  >.  holly  iiianufactured. 


Rates  of  duty,  specific 
and  ad  valorem. 


45  per  cent  as  valorem. 


Do. 
35  x>er  cent  ad  valorem. 

45  per  cent  ad  valorem. 

Do. 

20  per  cent  ad  valorem. 


WOOL  MACHINERY. 

Summary. 

Wool  machinerv  is  made  in  the  United  States  by  about  a  dozen 
principal  firms,  the  most  of  which  also  make  other  lines  of  textile 
machinery.  As  a  rule,  any  one  type  of  machine  is  made  by  only  two 
or  three  of  these  firms.  The  industry  is  located  almost  entirely  in 
the  State  of  Massachusetts.  No  definite  figures  are  available  as  to  the 
size  of  the  industry,  but  the  annual  output  probably  exceeds  $5,000,000. 
The  development  of  the  woolen  and  worsted  machinery  industrv  has 
heen  slow  and  has  taken  place  chiefly  in  England.  American  dfevel- 
opment  has  in  general  followed  that  of  England,  and  in  certain  lines — • 
notably  preparing  and  spinning  machinery — does  not  appear  to  have 
yet  reached  a  pomt  at  which  the  domestic  product  is  equal  to  the 
British  in  quality.  Equipment  for  the  French  system  of  drawing  and 
spinning  (wtich  forms  a  small  but  important  part  of  worsted  manu- 
facture)  is  not  obtainable  from  domestic  sources,   and   the  Noble 
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comb,  an  essential  and  highly  complex  machine  used  in  the  British 
system  of  spinning,  is  made  by  only  one  small  American  maker, 
whose  product  is  not  largely  used  by  domestic  mills.  English-system 
spinning  machinery  is  now  made  by  one  large  firm  in  the  Tlnited 
States,  out  the  quality  does  not  appear  to  be  considered  by  the  mills 
to  be  equal  to  that  of  the  British  machines.  On  the  other  hand, 
domestic  equipment  for  the  manufacture  of  woolen  and  for  the  earlier 
steps  in  worsted  manufacture  is  satisfactory  in  quality,  and  the  sup- 
ply is  sufficient.  A  survey  made  hj  the  Tariff  Board  in  1912  indi- 
cated that  at  that  time  the  proportion  of  foreign  combs  and  draw- 
ing and  spinninjg  frames  in  American  mills  ranged  between  85  and 
100  per  cent.  The  percentage  of  foreign  carding  and  weaving  equip- 
ment and  woolen  machinery  ranged  between  8  and  50." 

England  is  the  largest  producer  of  wool  machinery  in  the  world. 
France  also  is  a  large  producer,  especially  of  machinery  for  the  French 
system  of  spinning.  The  product  of  both  these  countries  is  of  very 
high  class. 

Domestic  labor  costs  vary  with  the  type  of  machine,  but  average 
approximately  50  per  cent  of  the  cost  of  production.  American 
pnces  of  material  are  very  nearly  the  same  as  British. 

General  Information. 

ACT  OF   1913. 

Par.  167.  Articles  or  wares  not  specially  provided  for  in  this  sec- 
tion; *  *  *  if  composed  wholly  or  in  chief  value  of  iron,  steel, 
lead,  copper,  brass,  nickel,  pewter,  aluminum,  or  other  metal,  but 
not  plated  with  gold  or  silver,  and  whether  partly  or  wholly  manu- 
factured, 20  per  cent  ad  valorem. 

DESORIFriON. 

This  surely  includes  machinery  used  in  the  manufacture  of  wool 
textiles,  from  the  fleece  to  the  miished  fabric.  There  are  two  prin- 
cipal classes  of  wool  fabrics — worsteds  and  woolens.  The  distinguish- 
ing characteristic  of  woolen  fabric  is  homogeneous  nappy  appearance, 
the  identity  of  the  warp  and  weft  threads  being  almost  or  entirely 
obhterated.  In  worsteds,  on  the  other  hand,  the  threads  remain 
distinct,  the  surface  is  smoother  and  harder,  and  a  well-defined  pat- 
tern may  be  woven  in  the  goods.  These  differences  are  due  in  part 
to  the  selection  of  the  materials,  the  short  fiber  being  generally  used 
for  woolens,  while  the  longer  and  more  lustrous  wools  are  selected 
for  the  manufacture  of  worsteds;  but  there  are  also  important  differ- 
ences in  the  methods  of  manufacture,  and  the  equipment  employed 
will  be  separately  described.  It  shoiild  be  noted,  however,  that  the 
distinction  between  the  two  classes  of  fabric  is  not  hard  and  fast,  as 
the  materials  employed,  the  processes  and  machinery  used,  and  the 
results  obtained  may  overlap  to  a  considerable  extent. 

•Report  of  Turifl  Board  on  Schednle  K,  p.  V)A2.    fi2d  cong.,  2d  sess.,  l)oc.  d42. 
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UACHINERT  COMMON  TO  BOTH  WOOLEN  AND  WORSTED  MANUFACTURE. 

Wool  washing  machine.--rThe  fleeces  as  they  are  received  in  the  mill 
are  covered  with  the  natural  grease  and  perspiration  of  the  animal. 
These  must  be  removed  before  the  fleeces  are  in  condition  to  work. 
There  are  a  number  of  processes  and  types  of  machines  used  for  this 
purpose,  but  the  generafprinciple  of  their  operation  is  similar.  Warm 
water  and  volatfle  or  alkaline  solvents  are  employed;  the  solution 
is  contained  in  troughs,  through  which  the  fleeces  arc  slowly  pro- 
pelled by  forks,  or  are  floated.  The  material  may  be  mechanically 
agitated,  or  may  be  subjected  to  the  action  of  sprays  as  it  passes 
through  the  machine.  The  wool  as  it  leaves  the  wasmng  machine  is 
squeezed  by  rollers  which  remove  a  portion  of  the  water.  There  is 
also  an  electrolytic  process  which  is  employed  to  some  extent  by  the 
French,  but  this  system  has  not  as  yet  come  into  general  use. 

Wool-drying  machine, — There  are  several  methods  of  drying  the 
wool  after  the  washing  process.  Centrifugal  extractors  are  said  to  be 
efficient  and  satisfactory  in  operation,  but  have  not  come  into 
extended  use.  Hot-air  driers  are  of  two  types,  table  and  machine. 
The  drying  table  is  not  properly  a  machine;  it  consists  simply  of  a 
lai^e  sloping  table  of  netting  with  underneath  steam  pipes  and  with 
an  air  blast  above.  Manual  labor  is  necessary  for  placing  the  material 
on  the  tables,  turning  it  over,  and  removing  it,  since  it  is  claimed  that 
there  thus  is  less  risk  of  injury  to  the  wooi  than  if  mechanical  driers 
were  employed.  In  the  machine  type  of  air  driers  the  fleeces  are 
conveyea  slowly  against  a  blast  of  neated  air;  there  is  a  variety  of 
machines  designed  to  accomplish  this  result  in  the  most  efficient 
manner. 

Carhonizer. — In  many  wools  there  are  burrs  adhering  to  the  fleeces, 
which  are  difficult  to  remove  by  mechanical  means.  The  carbonizer 
is  a  machine  which  carries  the  wool  slowly  through  a  dilute  solution  of 
sulphuric  acid,  after  which  it  passes  through  a  drying  oven,  where  the 
acid  becomes  more  concentrated,  and  the  Durrs  are  carbonized  before 
the  animal  fiber  is  affected.  Corrugated  rolls  then  crush  the  burrs, 
which  fall  out. 

Up  to  this  point  the  treatment  of  the  material  for  the  manufacture 
of  woolen  ana  worsted  is  the  same.  After  carbonizing,  however,  the 
processes  differ  and  must  be  discussed  separately. 

WORSTED   MACHINERY. 

Preparation  for  combing, — ^There  are  two  methods  of  preparing 
wool  for  the  comber.  Long  wools  are  generally  prepared  in  gill  boxes, 
while  the  shorter  wools  are  prepared  by  the  card.  In  this  country 
probably  not  more  than  5  to  10  per  cent  of  the  wool.is  prepared  in  gill 
boxes. 

GiU  boxes, — The  function  of  these  machines  is  to  break  up  the  tufts 
of  wool  and  to  begin  the  work  of  laying  the  fibers  straight.  The 
material  is  fed  in  between  two  rollers,  and  as  it  emerges  a  set  of  steel 
pins  pierces  it  and  moving  at  a  rate  greater  than  tnat  of  the  feed 
rollers  combs  it  out.  The  pins  are  set  in  steel  bars,  called  fallers, 
which  are  carried  along  by  the  action  of  a  screw,  and- on  reaching  the 
end  of  their  travel  fall  into  mesh  with  a  screw  below,  which  carries 
them  back  to  their  starting  point.  As  the  wool  is  carried  along  by  the 
fallers  it  is  seized  by  another  set  of  rollers,  which  moving  faster  than 
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the  fallers  continue  the  combing  action  by  drawing  the  wool  through 
the  teeth  of  the  fallers.  As  the  wool  passes  out  from  the  last  set  of 
rollers  it  is  wound  up  on  a  leather  belt  in  the  form  of  a  thin  sheet, 
which  is  cut  and  laici  out  straight.  This  process,  called  preparing, 
is  carried  out  in  five  or  six  stages,  so  that  the  strain  on  the  material 
may  not  be  excessive.  The  first  machines  of  the  set  deliver  the  wool 
in  the  form  of  a  sheet  and  are  called  sheeter  boxes;  in  the  last  two 
or  three  the  sheet  is  passed  through  a  funnel  before  delivery,  which 
forms  it  into  a  loose  cylindrical  shape,  called  a  sliver.  The  sliver  is 
coiled  in  large  cans  as  it  comes  from  the  machine. 

Cards, — Gdl  boxes  are  not  adapted  to  the  preparation- of  short 
wools,  as  the  short  fibers  would  not  be  properly  acted  upon  by  the 
faller  teeth.  This  class  of  wool  is  prepared  for  combing  by  the 
worsted  carder,  or  carding  engine,  as  it  is  called  in  England.  The 
worsted  carder  consists  usually  of  two  main  cylinders  (swifts) ,  covered 
with  card  clothing,  above  which  revolve  a  number  of  similar  smaller 
cylinders.  (Card  clothing  is  a  composition  fabric,  set  thickly  with 
teeth  of  fine  steel  wire.)  As  the  material  is  fed  to  the  main  cylinder  it 
is  caught  up  by  the  teeth  and  successively  passed  between  the  swifts 
and  tne  smaller  cylinders,  the  fibers  being  disentangled  and  laid 
straight  in  the  process.  In  addition  to  the  main  set  of  cylinders  there 
is  a  set  of  opemng  "lickers  in"  and  dividers.  There  may  be  as  many 
as  30  of  these  rollers  covered  with  card  clothing,  and  as  many  distinct 
processes  as  the  wool  proceeds  through  the  machine.  The  cylinders 
run  at  high  speed  and  require  close  adjustment.  The  card  is  not 
suited  for  the  working  of  very  long  wools,  as  the  fibers  would  be 
caught  and  broken. 

Back  vxisJier. — The  wool  as  it  is  delivered  from  the  gill  boxes  or 
the  card  contains  considerable  impurity,  some  of  which  is  not  removed 
in  the  previous  washing,  because  the  material  is  not  sufficiently  open, 
and  some  of  which  is  accumulated  in  its  passage  through  the  machines. 
The  back  washer  operates  on  a  principle  similar  to  that  of  the  first 
washer,  but  as  the  material  is  in  the  form  of  a  sliver,  the  machine 
requires  more  careful  designing  in  order  to  dry  the  wool  without 
damage.  The  sliver  from  the  card  or  the  gill  boxes  is  fed  by  rollers 
through  a  soap  solution,  squeezed,  fed  through  a  rinsing  tank. 
squeezed  again,  and  dried  by  passing  over  steam  heated  rollers.  To 
straighten  out  the  fibers,  which  become  somewhat  disarranged  in  the 
washmg,  another  gill  box  is  placed  after  the  back  washer. 

Comb. — ^The  operation  of  combing,  which  separates  out  the  short 
fibers  and  places  in  a  parallel  position  those  which  remain,  is  the 
basic  operation  which  distinguishes  woolen  from  worsted.  There  are 
four  types  of  comb,  the  Noble,  the  nip,  the  square  motion  or  Holden, 
and  the  French  or  JLIeilmann  comb.  The  general  principle  is  the  same 
in  all,  though  there  are  important  differences  m  the  construction. 
The  wool  is  combed  by  the  action  of  a  cylinder  set  with  fine  teeth, 
either  while  being  held*  by  a  nip,  or  while  being  worked  between  two 
such  c^dinders,  after  which  the  long  fibers,  hanging  out  from  the 
teeth,  are  drawn  off  by  pairs  of  rollers.  The  shorter  fiber  remain 
in  the  teeth,  and  are  carriod  around  the  cyhnder  and  removed  by 
noil  knives.  The  Noble  comb  is  in  the  most  general  use,  both  in 
this  country  and  abroad,  and  is  adapted  to  the  greatest  variety  of 
wools.  The  French  coinb,  however,  finds  considerable  aoplicatmn 
in  this  country,  and  is  suited  especially  to  fine  short  wools  for  the 
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manufacture  of  hosiery.  The  output  of  a  French  comb  is  only  about 
one-half  that  of  a  Noole  comb,  so  that,  in  using  the  cheaper  short 
wools,  the  higher  labor  costs  in  this  country  offset  its  advantage.  The 
nip  or  Lister  comb  is  used  in  connection  with  the  giU  box  system  of 

?repariiig,  although  the  Noble  comb  is  also  used  with  this  system, 
his  type  of  comb  is  therefore  rare  in  the  United  States.    The  square 
comb  is  practically  obsolete. 

Finisher  qiU  boxes. — ^After  combing,  the  wool  is  passed  through  a 
series  of  gill  boxes,  similar  to  the  preparer  boxes,  except  that  they 
are  of  lifter  construction.  The  first  of  the  series  draw  out  the 
fibers  into  finer  and  finer  slivers,  which  are  combined  and  again 
drawn  out,  producing  a  imiform  untwisted  thread.  The  last  of  the 
series  also  inserts  a  twist  into  the  fiber,  which  is  then  called  roving. 

Spinning  frames. — In  the  English  system  the  roving  from  the  gill 
boxes  is  spun  into  yam  principiuly  on  the  cap  frame.  The  roving  is 
fed  from  between  two  feed  rollers,  to  a  rapidly  revolving  bobbin,  on 
which  the  yarn  is  woxmd  as  it  is  fed  from  the  rollers.  As  the  bobbin 
revolves  much  faster  than  the  rollers  feed,  the  roving  also  slips 
rapidly  around  the  top  of  the  bobbin,  inserting  the  twist.  A  cap 
fits  over  the  head  of  the  bobbin,  the  yam  passing-  under  the  edge  of 
the  cap,  thus  keeping  it  taut,  and  guiding  tne  yarn  as  it  is  wound  on 
the  boobin. 

The  flyer  frame  is  in  use  to  some  extent,  for  yarns  for  special 
purposes,  such  as  PaJm  Beach  cloth  and  plushes. 

In  the  French  system  of  spinning,  the  mule  is  used.  The  roving  is 
fed  out  through  roUers,  to  a  revolving  bobbin,  as  in  the  cap  frame, 
but  the  bobbin  is  moimted  on  a  traveling  carriage,  which  draws  out 
the  yam  as  it  rolls  away.  At  the  same  time  me  bobbin  revolves 
rapidly,  and  being  set  at  an  angle  to  the  feed  rollers,  the  yarn  winds 
up  in  a  spiral  until  it  reaches  the  end  of  the  bobbin,  after  which  it 
shps  over  the  end  of  the  bobbin,  and  is  simply  twisted,  while  the 
carriage  continues  its  motion.  The  thinner  parts  of  the  roving  are 
twisted  the  most,  while  the  thicker  parts  are  more  drawn  out,  thus 
producing  a  very  uniform  vam. 

When  the  carriage  reaches  the  end  of  its  travel,  the  feed  rollers 
stop,  the  bobbins  revolve  in  the  reverse  direction  a  few  times,  to 
unwind  the  spiral  on  the  end  of  the  bobbin,  and  then  the  carriage 
rolls  back.  As  the  carriage  moves  back,  the  bobbins  again  revolve 
forward,  winding  the  spun  yarn  on  the  bobbins,  the  yarn  being 
guided  by  wires  which  descend. 

Although  it  has  been  in  use  in  France  for  a  number  of  years,  the 
ring  spinning  frame  is  in  a  somewhat  experimental  stage  in  this 
country.  It  is  in  use  by  the  New  Jersey  Spinning  Co.  and  the 
Botany  Worsted  Mills. 

Machinery  vrevaratary  to  weaving, — Before  the  yarn  as  it  is  spun 
is  ready  for  the  loom,  a  number  of  operations  are  required  to  get  it 
both  in  the  phj^ical  condition  and  the  mechanical  shape  for  weaving. 
These  operations  and  the  equipment  used  vary  with  the  yarn  used 
and  the  product  desired.  Among  the  machines  used  are  winders, 
doublers,  and  twisters,  slashers  for  applying  size,  warpers  for  winding 
many  threads  side  by  side  for  inserting  in  the  loom,  cleaners,  and 
many  others. 

Looms, — ^The  essential  operations  in  weaving  are  the  dividing  of 
the  warp  into  two  or  more  sets,  the  throwing  of  the  shuttle  carrying 
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the  weft  thread  bftween  the  warp,  and  beating  up  the  weft  close  to 
the  preceding  thread,  to  form  a  firm  fabric.  Each  of  the  warp 
threads  is  passed  through  a  small  loop  of  wire  or  twine,  called  a 
harness,  by  which  it  can  be  pulled  to  one  side.  Plain  goods  are  pro- 
duced by  pulling  up  alternate  threads  of  the  warp,  which  is  thus 
divided  into  two  sets,  when  the  shuttle  in  thrown  through.  For 
patterns,  the  harness  is  divided  into  a  number  of  sets,  controlled,  in 
the  case  of  the  more  simple  patterns,  by  a  dobby.  The  pattern  pro- 
duced depends  upon  the  form  of  the  links  of  a  chain  which  are  run 
through  the  dobby.  For  more  comphcated  patterns,  a  Jacquard  is 
used,  which  controlls  the  motion  of  tiio  harness  by  means  of  a  roll  of 
perforated  paper,  similar  to  that  used  in  a  piano  player. 

Finishing  T/iachinery, — ^The  apparatus  used  in  nniehing  cloth  is  of 
great  variety,  and  could  not  well  be  briefly  described.  It  includes 
shearing,  singeing,  calendering,  dyeing,  printing,  drjdng,  napping, 
milling,  and  many  others.  There  is  also  a  line  of  macnines  designed 
for  waste  working. 

WOOLEN      MACHINERY. 

WiUow, — ^After  carbonizing,  wool  to  be  wormed  on  the  woolen 
flvstem  is  opened  up  and  mixed  in  the  willow,  a  machine  similar  to 
tne  card,  but  having  strong  hooked  teeth. 

Card. — ^The  woolen  card  differs  only  slightly  from  the  worsted 
card.  All  wool  to  be  made  into  woolen  is  carded,  but  the  giU  pre- 
parers and  the  comber  are  not  used  for  woolen.  A  series  of  several 
cards  is  used;  the  last  of  which  delivers  the  material  in  the  form  of 
a  sliver,  or  loose  rope. 

Mule, — Woolen  is  spun  on  the  mule,  similar  in  general  principle  to 
the  worsted  mule.  Tnere  are  two  types  of  woolen  mule,  the  heavy 
English  type,  and  the  light  American.  The  Ught  type  appears  to  he 
gaining  in  use  in  this  country,  owing,  probably,  to  the  lact  that  it 
requires  less  skill  for  its  operation.  Both  types  are  made  in  this 
country. 

Woolen  yam  is  woven  on  looms  of  the  same  general  character  as 
worsted  looms,  except  that  intricate  patterns  are  not  employed. 
Much  of  the  machinery  required  for  finisning  is  of  a  special  kind,  and 
is  of  great  variety. 

DOMESTIC   PRODUCTION. 

The  production  of  wool  machinery  is  not  shown  separately.  In 
1914  the  production  of  all  classes  of  textile  machinery  m  the  united 
States  amounted  to  $30,437,689.  In  previous  years  textile  machin- 
ery was  included  with  foundry  and  machine-shop  products.  The  de- 
pendence of  all  textile  industries  upon  machinery  of  a  highly  special- 
ized character  gives  this  industry  an  importance  greater  than  the 
value  of  the  output  would  indicate. 

Material, — Cast  iron  and  steel  are  the  chief  materials  used  in  the 
construction  of  wool  machinery.  Alloy  steels  are  not  employed  U> 
a  great  extent,  but  the  selection  of  the  proper  grades  of  steel  for 
certain  parts  of  the  machines  is  a  factor  of  importance. 

Equipment. — Textile  machinery  is  made  in  shops  equipped  for  tho 
production  of  fairly  heavy  machines  of  a  high  degree  oi  accuracy. 
The  most  of  the  plants  purchase  their  castings  from  foundries.     Tlie 
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shop  equipment  is  all  obtainable  in  this  country,  and  if  of  quality- 
equal  or  superior  to  that  of  foreign  manufacture. 

Methods  of  production. — Wool  machinery  is  in  general  highly  com- 
plicat<>d,  and  a  machine  of  a  given  design  is  not  produced  in  very 
large  numbers,  so  that  the  advantages  possible  to  the  American 
manufacturer  through  "quantity  production'*  are  not  so  great  as  in 
many  other  industries.  The  Enghsh  machinery  is  usually  built 
heavier  than  the  American,  and  is  more  finely  finished,  and  is  designed 
for  rather  lower  speeds.  The  variety  oi  materials  used  in  the 
worsted,  and  more  particularly  in  the  woolen  trade,  is  so  great  that 
standardization  can  not  be  carried  so  far  as  in  the  case  of  cotton 
machinery. 

Organization, — Practically  all  of  the  wool  machinery  made  in  this 
country  is  the  product  of  not  over  10  firms,  not  of  great  size,  and 
none  oi  these  makes  a  full  line.  Most  of  the  important  types  of  wool 
machines  are  made  by  only  two  or  three  firms  in  this  country.  A 
large  portion  of  the  domestic  output  is  from  one  firm  of  moderate 
size,  located  in  Massachusetts. 

Geographical  distribution. — By  far  the  greater  part  of  the  output  is 
from  the  State  of  Massachusetts.  There  is  also  some  production  in 
Pennsylvania. 

History  of  the  industry. — ^The  design  of  wool  machinery  is  the  result 
of  long  experience.  The  development  of  the  industry  nas  been  slow 
and  gradual  and  not  marked  by  the  rapid  growth  of  new  establish- 
ments. Wool  machinery  was  first  developea  in  England,  and  Ameri- 
can machinery  has  largely  followed  English  designs.  It  is  not  an 
easy  matter  for  a  new  concern  to  take  up  the  manufacture  of  this 
class  of  machines  on  account  of  the  complexity  of  design  and  the 
experience  required  to  produce  machines  which  will  perform  satis- 
factorily. The  development  of  worsted  machinery  in  this  country 
has  not  yet  progressed  as  far  as  has  that  of  cotton  machinery. 

Domestic  prmudion  and  consumption. — Definite  figures  are  not 
available.  There  has  been  a  large  import  of  wool  machinery,  how- 
ever, and  exports  have  been  small.  A  very  considerable  portion  of  the 
wool  machinery  in  the  United  States  is  of  foreign  manufacture. 

Domesti-c  exports. — ^Exports  of  wool  machinery  are  not  shown  sepa* 
rately.  There  is  relatively  little  export,  however,  and  that  chiefly 
in  preparatory  and  finishing  machinery  and  in  woolen  mules.  The 
^cater  part  of  our  exports  go  to  Japan  and  South  America,  and  meet 
severe  competition  from  England. 

FOREIGN   PRODUCTION. 

Great  Britain  is  the  largest  producer.  The  firm  of  Piatt  Bros,  in 
Oldham,  England,  is  probably  the  largest  maker  of  textile  machinery 
in  the  world,  and  there  are  a  half  dozen  other  large  English  firms 
which  make  wool  machinery.  English  textile  machinery  is  of  very 
high  grade,  and  in  some  types  of  worsted  machinery  is  no  doubt 
superior  to  the  American.  Germany  and  France  are  also  large  pro- 
ducers. Owing  to  differences  in  classification,  neither  the  production 
nor  the  exports  of  foreign  countries  can  be  compared.  Considering 
textile  machinery  as  a  whole,  in  1914  the  exports  of  Great  Britain 
amounted  to  $28,000,000  and  in  1913  to  over  $34,000,000,  as  com- 
pared to  slightly  over  $30,000,000  for  the  total  production   of  the 
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United  States.  The  position  of  Great  Britain  is  not  strong,  however, 
in  regard  to  woolen  machinery,  including  looms.*  Before  the  war 
the  markets  of  Europe  were  dominated  by  Germany  rather  than 
England,  and  in  some  lines  of  machines  considerable  numbers  of 
German  and  Belgian  machines  were  imported  into  Great  Britain. 
German  exports  m  1913  were  slightly  over  $10,000,000.  Between 
1910  and  1913  German  exports  of  wool  machinery  ranged  from 
82,000,000  to  $2,500,000  and  went  principally  to  France  and  Russia. 
One  of  the  most  inaportant  of  the  German  plants  was  located  in 
Alsace,  at  that  time  German  territory,  but  now  French.  This  plant 
produces  a  large  amount  of  French  system  worsted  machinery. 

IMPORTS. 

Imports  of  wool  machinery  are  not  shown  separately'.  All  French 
system  machinery  is  imported  from  France  and  England,  none  being 
made  in  America.  Drawing,  spinning,  and  combing  machinery  for 
the  English  system  is  very  largely  imported  and  is  in  general  superior 
to  domestic  product.  Woolen  macninery  is  not  imported  to  any 
considerable  extent;  the  domestic  product  is  equal  in  quality  to  the 
foreign  and  is  generally  preferred  by  American  mills.  Importation 
of  looms  is  confined  chieny  to  certain  types  of  carpet  looms. 

TARIFF   HISTORY. 

1 

Wool  machinery  has  not  been  specially  mentioned  in  any  of  the 
tariff  acts,  but  has  been  included  as  manufactures  of  metal  not  spe- 
cially provided  for.  Under  the  act  of  1890  it  was  dutiable  at  45 
per  cent,  in  1894  at  35  per  cent,  and  under  the  acts  of  1897  and  1909 
at  45  per  cent.  The  act  of  1913  reduced  the  duty  to  20  per  cent. 
Imports  are  not  shown  before  1915. 

COMPETITIVE    CONDITIONS. 

British  manufacturers  have  the  advantage  of  a  longer  period  ol 
development  of  the  industry  and  of  the  largest  production  of  wool 
machinery  in  the  world.  Taking  up  the  principal  machines  sepa- 
rately, the  manufacture  of  opening  and  carding  machinery  has  been 
developed  to  a  point  at  which  the  American  product  is  no  doubt 
equal  to  the  foreign. 

Gill-box  preparers  are  not  made  in  this  country.  In  American 
practice  the  card  replaces  to  a  great  extent  the  gill-box  preparer, 
which  is  in  common  use  in  England,  where  the  long  wools  are  more 
generally  used. 

Foreign  worsted  combing,  drawing,  and  spinning  equipment  is 
generally  preferred  by  American  mills,  owing  to  the  superior  design 
and  construction.  The  Bradford  or  Noble  comb  is  made  in  tms 
country  by  only  one  small  firm,  whose  capacity  would  be  insufficient 
to  supply  any  large  orders  for  American  nulls.  This  machine  is 
highly  complicated,  and  the  expense  required  for  designing  and 
developing  would  be  large.     French  preparing  and  combing  ma- 

>  Report  of  tho  EnTin'»8rin';  TrAdas,  New  InJustri'*'!,  (')rmiitt«o  of  the  British  Ministry  of  Recon- 
struction. 
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chinery  is  made  only  by  Piatt  Bros.,  of  England,  and  the  Soci^t6 
Alsacienne  de  Constructions  Mecanique,  of  Mulhouse.  The  manu- 
facture of  this  class  of  machines  in  tne  United  States  would  appear 
to  be  questionable,  as  a  long  period  of  development  would  prooably 
be  required,  and  the  demand  for  French  system  equipment  is  small 
in  comparison  to  that  for  Bradford  system  machmes.  Worsted 
spinning  frames  are  made  by  one  large  American  firm,  but  the  prefer- 
ence among  large  mills  appears  to  be  for  foreign  machines,  even  at 
higher  prices. 

Mules  for  woolen  spinning,  both  of  the  heavy  English  and  the  light 
American  type,  are  succes5ully  made  in  the  United  States  and  are 
equal  in  quality  to  the  foreign  machine. 

Looms  are  largely  of  domestic  make.  The  industry  is  in  a  strong 
position,  and  meets  little  competition.  Carpet  looms,  especially  the 
jBrussesls  and  Wilton  types,  form  the  principal  point  of  contact  of  the 
foreign  and  domestic  makers.  Furthermore,  the  British  loom  is  of  a 
somewhat  diiferent  type  from  the  domestic,  and  is  not  particularly 
favored  in  this  country. 

Domestic  finishing  machinery  is  in  general  equal  to  the  foreign  in 
quality  and  is  preferred  bv  American  textile  mills.  One  of  the  chief 
makers  of  finishing  macninery  in  the  United  States  has  British 
connections  and  manufactures  the  English  type  of  equipment. 
Some  competition  is  met  from  both  England  and  Germany;  the 
German  product  is  usually  lighter  and  not  so  well  made. 

Data  submitted  bv  manufacturers  indicate  that  the  ratio  of  labor 
cost  to  total  cost  01  production  in  the  textile-machinery  industries 
generally  varies  with  the  different  types  of  machine,  but  ranges 
between  40  and  60  per  cent.  British  and  American  prices  for  founmy 
iron  and  steel  at  the  textile-machinery  manufactiuing  centers  are 
at  prevailing  rates  of  exchange  (1920)  practically  identical.  A  factor 
affecting  the  use  of  foreign  machinery  in  the  United  States  has  been  the 
number  of  English  foremen  and  superintendents  in  American  worsted 
mills  and  their  preference  for  English  machines. 

American  production  is  not  at  present  able  to  supply  the  demand 
for  all  types  of  machines  requirea  by  worsted  mills,  and  in  some  of 
the  types  which  are  made  here  the  quality  is  not  equal  to  that  of  the 
foreign  equipment. 

Rates  of  duty —  Wool  machinery . 


Aetof- 

Par. 

l«3.... 

216 

215 
177 

l«7.... 

193 

iw.... 

199 

WW.... 

167 

Tariff  classifkatlon  or  description . 


Rates  of  duty,  specific 
and  ad  valorem. 


Manufactures,  articles  or  wares,  not  spedaUy  enumerated  or    45  per  cent  ad  valorem. 

provided  for  in  this  act,  composed  wholly  or  in  part  of  iron, 

steel.    *    *   *    or  any  other  metal,  and  whether  partly  or 

wholly  manufactured. 

do 

Manufactured  articles  or  wares,  not  specially  provided  for  in  this 

act,  composed  wholly  or  in  part  of  any  metal,  and  whether 

partly  or  wholly  manufacture. 
Articles  or  wares  not  specially  provided  for  in  this  act,  composed 

wholly  or  in  part  of  iron,  steel,  *    *    '^    or  any  other  metal, 

and  whether  partly  or  wholly  manufactured. 
Articles  or  wares  not  si)ecially  provided  for  in  this  section,  com- 
posed wholly  or  in  part  of  iron,  steel,    •   ♦    *    or  other  metal,  i 

and  whether  partly  or  wholly  manufactured. 
Articles  or  wares  not  specially  provided  for  in  this  section,  if  i  20  per  cent  ad  valorem. 

composed  wholly  or  In  chief  value  of  iron,  steel.    *    *  * 

or  other  metal,  but  not  plated  with  gold  or  silver,  ana  whether 

partly  or  wholly  manufactured. 


Do. 
35  per  cent  ad  valorem. 

45  per  cent  ad  valorem . 

Do. 
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SILK  MACHINERY. 

Summary. 

Silk-throwing  (spinning)  machinery  is  made  in  the  United  States 
by  several  relatively  small  firms  specializing  in  this  class  of  equip- 
ment. Spun-silk  machinery,  for  the  manufacture  of  silk  from  waste 
(constituting  about  55  per  cent  of  the  total  production  of  silk)  is  pro- 
duced by  one  of  the  largest  of  the  textile-machinery  builders  ana  by 
several  smaller  firms.  The  output  is  not  known.  The  production  is 
principally  in  Massachusetts  and  Connecticut. 

The  manufacture  of  throwing  machinery,  which  is  relatively  simple, 
has  been  established  in  this  country  for  many  years,  and  the  equip- 
ment of  American  throwing  mills  is  largely  domestic.  The  spun-silk 
industry,  on  the  other  hand,  was  first  developed  in  Europe,  and  until 
the  beginning  of  the  war  domestic  spun-silk  machinery  had  not  made 
great  headway.  The  war  increased  the  demand  for  spun  silk  and  at 
the  same  time  restricted  the  supply  of  machinery,  giving  the  American 
manufacturer  an  opportunitjr  to  introduce  his  product,  which  has 
been  well  received  by  domestic  mills.  In  the  opinion  of  some  of  the 
large  mills  the  domestic  machinerv  has  not  yet  reached  a  point  at 
which  it  is,  in  all  lines,  equal  to  the  foreign  in  quality,  but  the  develop- 
ment of  textile  machinerv  has  been  slow,  and  it  seems  probable  that 
the  domestic  product  will  continue  to  improve,  as  w^as  tlie  case  in  the 
development  of  the  cotton-machinery  industry.  There  are  some 
types  of  machine  which  are  not  made  in  this  country — the  comber, 
which  is  but  little  used,  and  some  types  of  velvet  looms. 

England,  France,  and  Germany  are  the  principal  foreign  producers: 
some  of  the  finest  machinery  is  made  in  Alsace.  Labor  forms  from 
40  to  60  per  cent  of  the  total  cost  of  production  in  America. 

Imports  are  not  separately  shown,  but  are  known  to  have  been 
relatively  large  before  the  war  and  to  have  considerably  decreased 
since  domestic  makers  have  had  an  opportunity  to  develop  their 
business.     Exports  are  probably  small. 

General  Informatcon. 

ACT  OP  1913. 

Par.  167.  Articles  or  wares  not  specially  provided  for  in  this  sec- 
tion   *    *    *     if  composed  wholly  or  in  chief  value  of  iron,  steel, 
lead,  copper,  brass,  nickel,  pewter,  aluminum,  or  other  metal,  but 
not  plated  with  gold  or  silver,  and  whether  partly  or  wholly  manu 
f  actured,  20  per  centum  ad  valorem. 

DESCRIPTION. 

Silk  yam  is  of  two  kinds,  raw  silk  and  spun  silk.  Raw  sUk  is 
reeled  off  from  the  cocoons  in  a  continuous  thread;  spun  silk  is  spun 
from  silk  waste.  Only  about  half  of  the  silk  in  a  cocoon  is  reelable— 
the  outer  layer  is  coarse  and  broken,  and  the  inner  layer  is  too  fine 
to  reel.  In  addition  to  these  inner  and  outer  layers,  other  sources 
of  waste  are  cocoons  which  are  entirely  unreelable  and  waste  made  in 
reeling,  and  in  the  mills.     It  is  estimated  that  about  55  or  60  per  cent 
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of  the  silk  fiber  produced  is  in  the  form  of  waste.  The  machinery 
and  equipment  used  in  the  manufacture  of  the  two  classes  of  yam 
are  quite  different,  and  are  separately  described  below.  The  processes 
subsequent  to  the  completion  of  the  yam,  however,  are  the  same. 

RAW-SILK   MACHINERY. 

Filature. — For  unwinding  the  silk  from  the  cocoons  they  are 
placed  in  warm  water,  and  aiter  the  natural  gum  is  softened  the  end  of 
the  filament  is  carried  over  the  reel  and  unwound  in  a  continuous 
thread.  Since  the  single  filaments  are  too  thin  to  stand  the  strain 
of  the  subsequent  processes,  a  number  of  filaments,  usually  six,  are 
combined  into  one  as  they  are  wound  on  the  reel,  the  softened  natural 
^m  causes  them  to  stick  together.  Much  of  the  silk  is  reeled  at 
home  by  hand;  the  best,  however,  is  reeled  by  power  in  steam  fila- 
tures, where  the  work  is  done  under  careful  supervision.  Reeling  is 
carried  on  in  the  place  where  the  silk  is  produced,  and  hence  there  are 
few,  if  anv,  filatures  in  the  United  States. 

The  silk  as  it  comes  from  the  filature  consists  of  a  number  of 
parallel  fibers  held  together  by  the  natural  gum.  If  this  were  placed 
m  the  dye  vat  the  gum  would  be  dissolved  and  the  fibers  become 
tangled  so  that  it  could  not  be  worked.  Therefore,  for  silk  to  be 
dyed  in  the  skein,  the  fibers  must  be  twisted  so  that  they  will  hold 
together.  This  process  is  known  as  throwing.  If  the  silk  is  to  be 
dyed  in  the  piece,  after  weaving,  the  throwing  process  is  not  necessary. 
Goods  made  from  un thrown  silK  have  a  greater  softness  and  brilliancy 
than  those  from  thrown  silk.  Probably  about  one-fourth  of  the  silk 
goods  manufactured  in  the  United  States  is  from  unthrown  silk. 

Silk  yam  is  of  three  kinds,  known  as  organzine,  tram,  and  singles. 
Organzine  is  used  chiefly  for  warp,  or  threads  running  lengthwise  of 
the  cloth.  Tram  is  used  mainly  for  weft.  Singles,  if  twisted,  are 
used  for  chiffon  and  similar  fabrics;  if  untwisted,  for  weaving  in  the 
jrum,  the  ffoods  to  be  dyed  in  the  piece.  When  the  raw  silk  is  received 
in  the  mill  it  is  in  the  form  of  skeins  with  the  gum  attached.  It  is 
first  soaked  in  a  mixture  of  oil  and  soap  to  remove  the  gum,  except  for 
singles,  after  which  it  goes  to  the  first  machine  process. 

yVinder. — ^This  machine  is  a  simple  winding  device  which  reels  the 
silk  from  the  skeins  upon  small  bobbins. 

Cleaner, — Silk  whicn  is  very  dirty  is  wound  from  the  first  bobbin 
to  another,  passing  between  two  parallel  plates,  which  allow  the  silk 
to  pass,  but  arrest  any  particles  of  dirt. 

First-time  spinner. — Fiber  for  organzine  and  twisted  singles  goes 
now  to  the  first-time  spinner.  As  raw  silk  is  a  continuous  long  fiber, 
spinning  is  not  the  process  used  for  other  textiles,  but  consists  only 
of  twisting  together  the  fibers  reeled  off  in  the  filature  from  several 
cocoons.  The  fibers  are  wound  on  a  bobbin  from  another  at  right 
angles  to  it.  The  bobbin  from  which  the  silk  comes  carries  a  small 
flier  through  which  the  thread  passes  and  it  revolves  at  a  speed 
^eater  than  that  of  the  bobbin  upon  which  it  is  wound,  the  dif- 
ference in  speeds  determining  the  amount  of  twist  which  is  inserted 
in  the  jam.    For  tram  this  process  is  omitted. 

63180— 21— c-29 7 
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Doubler. — In  the  doubler  two  or  more  threads  from  the  bobbins  of 
the  first-time  spinner,  or  two  for  tram,  two  or  more  threads  direct 
from  the  winder  are  wound  parallel  upon  another  bobbin. 

Sfcond-tivie  spinner, — ^This  machine  is  similar  to  the  first-time 
spinner  but  twists  together  into  a  single  thread  of  organ7ine  the  sev- 
eral already  twisted  filaments  which  the  doubler  has  laid  side  by 
side.  Tne  second  twist  is  in  the  direction  opposite  to  that  of  the 
first  twist. 

Tram  spinner, — ^This  machine  performs  for  the  untwisted  fibers  of 
tram  w.iich  the  doubler  has  laid  parallel  the  same  function  that  tlie 
second-time  spinner  performs  for  the  organzine,  but  in  this  case  the 
twist  is  not  so  great. 

Reel, — Tnis  machine  unwinds  the  bobbins  from  the  spinner  and 
reels  the  silk  into  skeins,  so  that  it  may  be  dyed.     It  is  a  simple  reel. 

SpiM-Mk  machinery. 

Unlike  raw  silk,  which  is  a  continuous  filament,  perhaps  3,000  feet 
long,  silk  waste  is  a  mass  of  short  tangled  fibers.  The  machinery  for 
spinning  this  fiber  into  yarn  is  quite  different  from  that  used  for  raw 
silk  and  is  in  general  analogous  to  that  employed  for  spinning  cotton, 
flax,  and  wool.  Tne  sources  of  silk  waste  are  the  coarse  outer  and 
fine  inner  layers  of  the  cocoons,  cocoons  which  ai^e  pierced  by  the 
moth  or  are  unreelable  for  other  reasonL,  eiids  broken  m  reeling  or  in 
throwing,  and  waste  from  other  manufacturing  processes.  As  men- 
tioned above,  waste  constitutes  perhaps  55  or  60  per  cent  of  the  total 
silk  production.  Tne  principal  processes  and  equipment  used  are 
briefly  described  below.  Tne  fiber  is  first  degummed  or  cleansed  of 
its  natural  gum  by  means  of  a  fermentation  process,  soap  solutions, 
or  C/hemical  means.  Tnis  is  not  a  machine  process,  being  carried  out 
in  vats  or  kettles. 

Filling  engine, — ^After  drying,  the  silk  is  pulled  hy  hand  to  open  it 
up  and  t^en  tiirown  by  hanaonto  the  siirface  of  a  large  cylinder 
covered  witn  teetn,  which  carry  it  aroimd  and  subject  it  to  a  combing 
action,  after  wnich  the  machine  is  stopped  and  tne  lap  removed  by 
winding  it  up  on  small  wooden  rods.  The  fibers  are  thus  to  some 
extent  laid  parallel. 

Dressing  machine, — Silk  dressing  is  a  process  similar  to  wool  comb- 
ing. The  material  is  combed  out  straight  and  the  short  fibers  are 
removed.  Tne  lap  from  tne  filling  engine  is  held  while  traveling 
combs  pass  tnrougn  it,  arranged  on  an  endless  belt  or  on  smaller 
drums,  the  teeth  retaining  the  short  fibere  and  the  rough  and  tangled 

Sortions.  Tjiere  are  t.irec  principal  types  of  dressing  machine — ^tiie 
at,  tlie  circular,  and  tne  continuous — Ibut  the  principle  is  the  same 
in  all,  the  diu'erences  being  only  in  the  arrangement  of  the  mecha- 
nism. Tne  fiber  remaining  after  combing  in  the  first  machine  is  the 
longest  and  most  valuable  and  is  called  tae  first  draft.  The  combiners 
are  ttien  put  tdrouga  tiie  same  process  in  a  second  machine,  and 
the  combing  from  tnis  sent  tnrough  a  tnird,  yielding  second  and 
taird  drafts,  eacn  beins;  shorter  and  less  valuable  than  tne  preceding. 
In  America  t  le  usual  practice  is  to  comb  only  taree  times,  but  in 
Europe  seven  drafts  are  often  combed  from  waste. 

After  dressing,  the  silk  is  made  into  j^am  in  two  ways,  the  short 
spinning  system,  used  for  the  shorter  drafts,  and  the  long  spinning 
system,  used  for  the  long  drafts. 
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Cards, — ^The  short  spinning  system  is  similar  to  that  used  for 
cotton  spinning.  The  short  drafts  from  the  dressing  machine  are 
first  put  through  the  card,  consisting  of  a  revolving  main  cylinder 
covered  with  card  clothing,  above  which  move  flat  strips  of  card 
clothinff,  arranged  in  the  form  of  a  belt.  Card  clothing  is  a  composi- 
tion fabric,  set  thickly  with  fine  wire  teeth.  The  silk  fibers  are 
combed  out  and  laid  straight  by  the  action  of  the  opposing  surfaces 
of  clothing.  The  card  delivers  the  fiber  in  the  form  of  a  loose 
untwisted  rope,  called  a  sliver. 

Comb. — ^For  certain  classes  of  yam  the  sliver  is  combed.  The 
comb  is  a  complicated  machine  which  holds  a  short  section  of  sliver, 
while  fine  teetn  pass  through  it,  after  which  another  section  is  ad- 
vanced and  combed.  There  are  probably  not  more  than  a  few 
dozen  silk  combs  in  use  in  the  United  States. 

Drawing  frames. — ^These  machines  consist  of  two  pairs  of  rollers. 
The  front  pair  revolves  faster  than  the  rear  pair,  which  has  the 
effect  of  drawing  out  the  sliver  and  further  laying  the  fibers  parallel. 
Several  slivers  from  the  card  are  united  and  drawn  out  into  one, 
making  a  more  uniform  product.  For  some  classes  of  yams  the 
French  drawing  frame,  or  frotteur,  is  used,  in  which  a  number  of 
porcupines,  rollers  set  with  fine  teeth,  are  placed  between  the  front 
and  back  drawing  rollers. 

Roving  frames. — ^These  are  ^milar  to  the  drawing  frames,  but  with 
the  addition  of  a  flier.  The  flier  is  a  hollow  arm  through  which  the 
sliver  runs;  the  end  of  the  flier  revolves  around  a  bobbm,  on  which 
the  silk  is  wound.  The  revolution  of  the  flier  places  a  twist  in  the 
sliver,  which  is  now  called  roving. 

Spinning  frames. — Silk  is  spun  on  both  the  flier  and  ring  frames. 
The  flier  frame  is  similar  to  the  roving  frame;  several  rovings  are 
united  and  drawn  out  again  into  yam.  The  ring  frame  is  similar  to 
the  ring  frame  used  in  cotton  spinning.  The  system  used  for  spin- 
ning the  longer  drafts  from  the  comos  is  similar  to  that  usea  in 
spinning  flax. 

Spreader. — ^This  is  the  first  of  the  drawing  frames.  The  drafts 
from  the  drawing  frames  are  spread  out  by  hand  on  the  feed  sheet 
of  the  spreader,  which  conveys  the  material  to  the  first  pair  of  rollers. 
During  its  passage  between  the  first  rollers  and  the  last  pair,  the 
fiber  is  combed  by  a  series  of  fallers,  steel  beams  set  with  teeth, 
which  travel  in  the  same  direction  as  the  material,  but  at  a  different 
rate.  The  last  rollers  turn  at  a  greater  speed  than  the  first  pair, 
the  result  being  that  the  material  is  combed  and  drawn  out.  The 
material  is  then  wound  upon  the  surface  of  a  large  cylinder,  and  when 
of  the  desired  thickness  is  removed  in  the  form  of  a  thin  sheet. 

Sett  frame. — This  machine  is  similar  to  the  spreader,  except  that 
the  sUk  after  passing  through  the  last  rollers  is  formed  into  a  sliver, 
a  loose  untwisted  rope,  instead  of  being  wound  in  the  form  of  a  lap. 

FaUer  drawing  frames. — The  sliver  from  the  sett  frame  is  sent 
through  a  series  of  throe  or  four  drawing  frames,  usually  about 
eight  slivers  from  the  first  set  being  combined  into  one  and  again 
drawn  out  by  the  second  set.  A  number  of  the  slivers  from  the 
second  set  are  then  combined  as  before,  and  again  drawn  out  bv 
the  third  sot  of  machines,  the  process  being  continued  througn 
the  last  set.  The  purpose  of  th-^s:^  machines  is  to  obtain  a  more 
uniform  product,   and   to  further  straighten   out   the  fibers. '  The 
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frajnes  used  are  of  the  type  known  as  the  screw-gill  drawing  frame. 
As  the  sliver  passes  between  the  front  and  back  pair  of  rollers,  which 
revolve  at  diflferent  speeds,  it  is  combed  and  drawn  out  by  the  fallers, 
which  are  steel  bars  set  with  fine  teeth,  moved  by  a  screw  in  the 
same  direction  as  the  silk  is  traveling,  at  a  rate  intermediate  between 
that  of  the  front  and  back  fallers.  When  the  fallers  reach  the  end 
of  their  travel  they  are  dropped  to  another  screw  below,  which 
carries  them  in  the  reverse  direction  to  a  cam,  which  raises  them 
again  to  the  upper  screw,  when  the  cycle  is  repeated. 

Screw-^m  roving  frame. — ^This  machine  is  similar  to  the  above, 
but  from  the  front  rollers  the  silk  is  wound  on  bobbins  carrying 
fliers,  which  insert  a  twist.  The  product  of  this  machine  is  called 
slubbing. 

Danciy  roving  frame. — T>vo  or  three  of  the  rovings  from  the  screw- 
gill  frames  are  led  into  one  spindle  of  the  dandy  frame,  combined 
and  drawn  out  into  still  finer  roving.  The  dandy  frame  has  no 
fallers,  the  fiber  is  carried  from  the  back  to  the  front  rollers  bv 
several  carrier  rollers,  the  difference  in  the  speeds  of  the  rollers 
effects  the  drawing,  and  the  roving  is  then  wound  on  spindles,  carry- 
ing fliers,  which  further  twists  it. 

Spinning  frame. — The  long  fiber  waste  is  spun  on  the  flier  or  ring 
frame  as  in  the  case  of  the  short  fiber.  The  noils,  or  last  combings 
from  the  dressing  machines,  can  not  be  spun  in  the  same  manner 
as  the  longer  draits,  but  are  spun  by  the  woolen  system  into  coarse 
varus. 

After  spinning,  the  yarn  may  be  doubled,  cleaned,  gassed  (run 
rapidly  through  a  gas  flame),  wound  from  the  bobbins  onto  larger 
spools  or  beams  for  putting  in  the  loom,  or  otherwise  prepared. 
These  operations  require  a  variety  of  machine,  which  wfll  not  be 
described  in  detail. 

Loams. — Looms  for  silk  weaving  are  not  radically  different  from 
those  for  weaving  other  fabrics.  Pile-fabric  looms  for  weaving 
velvet  and  plush,  however,  constitute  a  special  class  of  machines. 
In  this  country  all  velvet  is  woven  double,  that  is,  there  are  two 
ground  fabrics,  connected  by  the  pile  threads,  a  knife  then  travels 
between  the  two  fabrics,  cutting  the  pile  threads  and  forming  two 
separate  pieces  of  goods. 

Fini^lavg  machinery. — There  is  a  great  variety  of  equipment  for 
finishing  and  dyeing  silk,  both  as  yarn  and  as  finished  cloth.  Most  of 
these  machines  are  used  in  relatively  small  numbers,  for  finishing 
particular  kinds  of  clotli  and  yarn,  and  the  variety  is  so  great  that 
the  limits  of  this  survey  will  not  permit  detailed  descriptions. 

DOMESTIC   PRODUCTION. 

The  production  of  silk  machinery  is  not  separately  showTi.  In  1914 
the  production  of  all  textile  machinery  amounted  to  $30,437,689. 

Materials. — Cast  iron  and  steel  are  the  chief  materials  used.  The 
American  producer  is  able  to  obtain  an  abundant  supply  of  material 
at  prices  approximately  the  same  as  those  paid  by  his  foreign  com- 
petitors. 

Equipment. — Machine  shops  for  the  manufacture  of  textile  ma- 
chinery must  be  equipped  for  accurate  production  or  fairly  heavy 
machinery.  This  equipment  is  all  obtained  from  American  sources 
and  is  of  quality  as  nigh  as  that  made  in  any  country  in  the  world. 
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Methods  of  production. — ^American  manufacturers  generally  make 
greater  use  of  automatic  machinery  than  foreign  makers.  Silk  ma- 
rhinery  is  standardized  to  a  considerable  extent,  although  the 
<lomand  by  customers  for  variations  in  detail  has  retarded  complete 
standardization. 

Organization, — Silk-throwing  machinery  for  spinning  reeled  silk  is 
comparatively  simple,  consistmg  essentially  of  winding  and  twisting 
apparatus.  It  can  be  manufactured  successfully  in  comparatively 
small  establishments  and  does  not  require  a  particularly  large  outlay. 
Spun  silk  machinery,  on  the  other  hand,  is  more  highly  complicated 
and  requires  a  larger  equipment,  organization,  and  market.  Throw- 
ing machinery  is  made  chiefly  by  two  or  three  rather  small  firms 
specializing  in  this  product.  Spun-silk  machinery  has  been  taken 
up  by  one  of  the  largest  textile  machinery  makers  in  the  United 
States  and  by  several  smaller  concerns  making  other  textile  machinery. 

Geographical  distribvtion. — Throwing  machinery  is  made  largely  in 
Connecticut,  spun-silk  machinery,  looms,  and  finishing  machinery 
chiefly  in  Massachusetts. 

History  of  the  industry. — ^Throwing  machinery,  looms,  and  finishing 
eauipraent  have  been  made  in  the  United  States  for  many  years. 
The  spun-silk  industry  is  comparatively  new  in  this  country,  and  for- 
ei^  manufacturers  took  the  lead  in  developing  the  equipment.  The 
effect  of  the  war  was  twofold;  it  greatly  increased  the  demand  for 
spun  silk  (for  cartridge  bags)  and  restricted  the  foreign  supply  of 
machinery.  Several  domestic  manufacturers  look  up  spun-silk 
machinery,  and  their  product  has  been  well  received  by  American 
mills. 

Domestic  production  and  consumption. — Both  throwing  and  spun- 
silk  machinery  can  be  made  in  America  in  quantities  suflficient  to 
supply^  the  demand,  with  the  exception  of  combers,  which  are  used  in 
small  numbers  for  certain  snecial  classes  of  yam.  Definite  figures 
for  production  are  not  available. 

Domestic  exports. — Export  statistics  of  silk  machinery  are  not  sepa- 
rately shown. 

FOREIGN   PRODUCTION. 

France,  Germany,  and  England  are  the  principal  producers.  The 
Gruen  Maschinen-Fabrik  of  Alsace  is  one  of  the  largest  producers  of 
spun-silk  machinery,  and  many  machines  of  this  company^s  make  are 
in  use  in  American  mills.  The  quality  of  their  output  is  high  and  is 
considered  by  some  of  the  American  mills  to  be  superior  to  that  of 
domestic  makers. 

IMPORTS. 

Imports  of  silk  machinery  are  not  separately  shown.  Throwing 
machmery  has  not  been  imported  in  large  amounts.  Before  the  war, 
however,  most  of  the  spun-silk  machinery  was  imported  largely  from 
^Vlsace.  During  the  war  imports  were,  of  course,  greatly  restricted, 
and  it  is  not  likely  that  they  will  again  approach  their  prewar  value, 
since  American  manufacturer  have  made  great  progress  in  spun-silk 
machinery. 

PRICES. 

The  following  will  indicate  approximate  values  of  domestic  ma- 
chines (December  1920):  Filling  engine,  $400;  circular  dressing  ma- 
chine, $1,650;  lapper,  $1,000;  10-hcad  drawing  frame,  frotteur,  $5,200. 
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Quotations  of  foreign  machines  are  not  available  at  present,  but 
manufacturers  assert  that  they  are  losing  business  to  foreign  makers 
owing  to  lower  prices  quoted. 

TARIFF  HISTORY. 

Textile  machinery  in  general  has  never  been  specifically  mentioned 
in  the  tariff  acts,  but  has  been  included  with  manufactures  of  metal, 
not  specially  provided  for.  From  1883  to  1909  the  rate  was  45  per 
cent,  with  tne  exception  of  the  act  of  1894,  which  placed  the  duty  at 
35  per  cent  ad  valorem.  Under  the  act  of  1913  textile  machinery  is 
dutiable  at  20  per  cent  ad  valorem. 

COMPETITIVE   CONDmONS. 

The  manufacture  of  throwing  machinery  has  been  well  established 
in  this  country  for  a  considerable  time,  and  most  of  the  equipment  in 
American  mills  is  domestic.  The  spun-silk  industry  was  developed 
first  in  Europe,  and  before  the  war  machinery  for  American  mills  was 
largely  imported.  Before  1914  several  domestic  manufacturers  were 
making  spun  silk  machinery  and  were  making  headway  in  competing 
with  the  foreign  product.  The  cutting  off  of  importation  during  the 
war,  together  with  the  increased  demand  for  spun  silk,  afforded  an 
opportunity  for  rapid  development  of  the  industry,  and  at  present 
a  complete  line  of  equipment  for  a  spun-silk  mill  mav  be  obtained 
in  this  country,  with  tne  exception  of  combers,  which  are  used  to 
a  very  limited  extent.  The  Quality  of  most  of  the  domestic  product 
is  good,  although  some  of  tne  large  mills  still  prefer  the  foreign, 
especially  in  the  preparing  machines,  and  to  a  lesser  extent  in  spinning 
frames.  Velvet  ana  plusn  looms  have  been  largely  imported,  out  the 
domestic  manufacturers  appear  to  be  gaining  in  this  field  also.  The 
wire-knife  type  of  pile  fabric  loom  is  not  made  in  this  country;  the 
figured  effects  produced  by  this  loom  are  obtained  by  operations  on 
plain  velvet.  Broad-silk  looms  recently  installed  are  almost  entirely 
of  American  make. 

Labor  costs  in  American  textile  machinery  plants  range  between 
40  and  60  per  cent  of  the  total  cost  of  production. 

Rates  of  duty — Silk  machinery. 


Act  of— 


1883. 


1890.. 
1894... 


1897.. 
1909.. 
1913.. 


Par. 


216 


215 
177 


193 


199 


167 


Tarifl  classification  or  description. 


Manufactures,  articles,  or  wares,  not  specially  enumerated  or 
provided  for  in  this  act,  composed  wholly  or  in  part  of  iron, 
steel,  *  *  *  or  any  other  metal,  and  whether  partly  or 
wholly  manufactured. 

do 

Manufactured  articles  or  wares,  not  specially  provided  for  in  this 
act,  composed  wholly  or  in  part  of  any  metal,  and  whether 
partly  or  wholly  manufactured. 

Articles  or  wares  not  specially  provided  for  In  this  act,  composed 
wholly  or  in  part  of  iron,  steel,  ♦  •  ♦  or  other  metal,  and 
whether  partly  or  wholly  manufactured. 

Articles  or  wares  not  specially  provided  for  in  this  section,  com- 
posed wholly  or  in  part  of  iron,  steel,  *  ♦  ♦  or  any  other 
metal,  and  whether  partly  or  wholly  manufactured. 

Articles  or  wares  not  specially  provided  for  in  this  section,  if 
composed  whoUv  or  in  chief  value  of  iron,  steel,  ♦  ♦  *  or 
other  metal,  but  not  plated  with  gold  or  silver,  and  whether 
partly  or  wholly  manufactured. 


Rat^  of  duty,  specific 
and  ad  yaiorem. 


45  per  cent  ad  valorem. 


Do. 
35  per  cent  ad  valorem. 

45  per  cent  ad  valorem. 

Do. 

20  per  cent  ad  valorem- 
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KNITTING  MACHINES. 

Summary. 

Knitting  machines  to  the  value  of  $2,561,000  were  produced 
in  the  United  States  in  1913,  and  to  the  value  of  $8,000,000  to 
$10,000,000  in  1919.  The  capital  invested  in  the  industry  is  approxi- 
mately $10,000,000.  Of  the  four  largest  producers  two  are  in  renn- 
sylvania,  one  in  New  Hampshire,  and  one  in  Rhode  Island.  The 
combined  capacity  of  these  four  concerns  is  far  greater  than  the 
capacity  of  all  other  knitting  machine  manufacturers  in  the  country. 

Statistics  supplied  by  knitting-machine  manufacturers  show  ex- 
ports in  1913  valued  at  more  than  $300,000,  and  indicate  exports 
valued  at  more  than  $1,000,000  in  both  1918  and  1919.  Most  of  the 
knitting  machines  exported  have  been  of  the  circular  type,  and 
exports  have  gone  to  Canada,  England,  Germany,  France,  Italy, 
Spain,  Portugal,  Denmark,  South  America,  Japan,  China,  and 
possibly  to  other  countries.  Imports  have  been  mainly  from  Ger- 
many, with  some  from  England,  Switzerland,  and  France.  In  1912 
imports  of  knitting  machines  from  the  Chenmitz  district  in  Germany 
were  valued  at  $501,322,  and  in  1913  at  $606,994.  Most  of  the 
knitting  machines  imported  from  Germany  were  of  the  flat  type. 

Since  1914  the  American  industry  has  benefited  from  the  absence 
of  German  competition  and  has  expanded  in  capacitj^. 

The  duty  on  knitting  macihines  during  the  period  1883-1913 
ranged  from  35  to  45  per  cent  ad  valorem.  In  1913  it  was  reduced  to 
20  per  cent  ad  valorem. 

Summary  table — Knitting  machines. 


Year. 


1913. 
1017. 

191H. 
1919. 


Dornostlc 
produc- 
tion. 


Number. 
•13,253 
>  29, 951 
<  22, 201 
« 22, 592 


Domwtio 
exports.^ 


I  Complete  statistics  lacking. 

•Scarce:   Returns  to  questionnaire  sent  to  knitting  machine  manufacturers;  figures  are  not  quite 
complete. 
>  Source:  Council  of  National  Defense:  loopers  not  induded. 
«  Source:  Council  of  NatiDual  Defense;  loopers  not  included;  first  eight  months  only. 

General  Information. 

tariff  ac5t  of  1913. 

Par.  167.  Articles  or  wares  not  specially  provided  for  in  this 
section,  if  composed  wholly  or  in  chief  value  of  iron,  steel,  or  other 
metal,  but  not  plated  with  gold  or  silver,  and  whether  partly  or 
wholly  manufactured,  20  per  cent  ad  valorem. 

DESCRIPTION   AND   USES. 

Knitting  machines  may  be  classified  according  to  the  kind  of 
needles  used,  the  arrangement  of  the  needles,  the  kind  of  stitch 
employed,  or  the  nature  of  the  product. 
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According  to  the  kind  of  needle  used,  they  are  classed  as  latch- 
needle  macliines  or  spring-needle  machines.  In  general,  spring- 
needle  machines  are  more  complicated  in  constniction  and  operation 
than  latch-needle  machines. 

According  to  the  arrangement  of  the  needles,  knitting  machines 
are  called  circular  machines  or  flat-bed  or  straight  machines.  In  the 
former  type  the  needles  are  arranged  in  a  circle  in  a  cylinder,  or 
radially  m  a  dial;  in  the  latter  type  they  are  arranged  in  straight 
rows.  The  circular  machines  may  be  of  the  revolving  needle  cylinder 
type,  the  stationary  needle  cylinder  type,  or  oi  the  flat  head  circular 
type.  The  first  two  of  these  terms  are  self-explanatory.  The  last 
reiers  to  a  machine  in  which  the  needle  plate  or  needle  dial  is  located 
outside  of  the  needle  cylinder. 

Classified  by  the  kind  of  stitch  used,  knitting  machines  are  referred 
to  as  plain-stitch  machines,  rib-stitch  machines,  or  automatic  ma- 
chines. A  plain-stitch  machine  employs  but  one  set  of  needles  and 
produces  a  plain-stitch  web,  a  web  that  is  smooth  and  even  on  one 
side  and  show^s  ribs  or  raised  lines  on  the  other  side.  A  rib-stitch 
machine  is  one  emuloyin^  two  sets  of  needles  working  in  conjunction 
and  producing  a  rio-stitch  w^eb,  a  w^eb  which  show-s  rib  lines  on  both 
sides.  An  automatic  machine  is  one  which  may  automatically  shift 
from  a  plain  stitch  to  a  tuck  stitch  and  vice  versa,^  or  one  which 
automatically  shapes  the  foot  of  the  stocking. 

According  to  the  article  produced,  knitting  machines  are  referred 
to  as  seamless  hosiery  machines,  body  machmes,  necktie  machines, 
leggers,  footers,  ribbers,  etc. 

Because  of  these  various  classifications  the  same  type  may  be 
referred  to  by  different  manufacturers  as  a  latch-needle  machine,  a 
circular  machine,  an  automatic  machine,  or  a  seamless  hosiery 
machine.  For  this  reason  it  is  impossible  to  tabulate  satisfactorily 
the  returns  on  production  received  from  knitting-machine  manu- 
facturers to  show  the  number  and  kind  of  machines  produced. 

The  products  of  knitting  machines  consist  of  knit  goods,  such  as 
hosiery,  underwear,  sweaters,  jerseys,  and  of  knit  falmcs  used  for 
making  garments  and  for  other  purposes. 

Ordinary  stockings  are  most  commonly  made  on  plain-stitch 
circular  machines  of  the  latch-needle,  and  sometimes  on  the  spring- 
needle,  type,  the  leg.  foot,  heel,  etc.,  being  knit  in  one  continuous 
piece  or  web.  Stockings  are  also  knit  on  the  rib-stitch  type  of 
machine  and  on  the  flat-bed  or  straight  type,  the  latter  being  used  for 
making  full-fashioned  hosiery.  FulI-fasHioned  hosiery  is  hosiery  knit 
so  that  the  shape  conforms  to  the  shape  of  the  leg.  Genuine  fulJ- 
fashioned  hosiery  is  made  only  on  the  flat-bed  straight  machine, 
referred  to  as  the  Cotton  system,  after  the  name  of  the  inventor. 

Men^s  socks  require  two  separate  machines  for  completion,  » 
made  on  circular  machines — a  rib-stitch  machine  to  knit  the  ribbed 
top,  and  a  plain-stitch  machine  for  finishing  the  leg  and  knitting  the 
foot.  Socks  made  on  circular  machines  are  seamless,  except  at  the 
toe.  The  edges  of  the  toe  part  are  commonly  joined  together  by  a 
machine  called  a  looper.  Socks  may  also  be  made  on  flat-r>ed 
machines. 


For  detail*  cancornfx^jj  various  stitches,  see  Survey  on  Knit  Goods. 
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Latch-needle  knitting  machines  of  the  circular  type  are  most 
commonly  used  in  this  country  for  making  hosiery,  because  they  are 
less  complidlited  in  construction  and  operation  than  spring-needle 
machines,  and  because  the  circular  machine,  as  contrasted  with 
the  flat-bed  machine,  knits  its  product  in  tubular  form,  thus  dis- 
pensing with  a  seaming  operation,  except  at  the  toe,  thereby  reducing 
labor  cost.  But  finer  work  can  be  done  on  spring-needle  machines 
than  on  latch-needle  machines,  because  spring  needles  can  be  made 
in  finer  gauges  and  subject  the  yarn  to  less  strain  than  latch  needles. 
Higher  grade  hosiery  can  be  made  on  flat-bed  machines  than  on 
circular  machines,  because  the  former  permit  the  fashioning  of  the 
hosier}'  in  conformity  with  the  shape  of  the  leg.  Tn  short,  circular 
latch-needle  machines  produce  at  the  lowest  cost,  but  flat-bed  spring- 
needle  machines  produce  the  highest  quality  of  products.* 
.  Underwear  in  tnis  'country  is  generally  made  by  circular  machines 
of  both  latch  and  spring  needle  type. 

DOMESTIC   PRODUCTION. 

Complete  statistics  of  production  are  not  available,  but  from  the 
returns  to  questionnaires  sent  by  the  Tariff  Commission  to  all  knitting- 
machine  manufacturers  'in  this  country  it  appears  that  doinestic 
production  in  1919  was  valued  at  $8,000,000  to  $10,000,000,  and  that 
the  capital  invested  in  the  industry  is  approximately  $10,000,000. 
The  importance  of  the  industry  is  greater,  nowever,  than  these  figures 
indicate,  because  of  the  dependence  upon  it  of  th  much  larger  knit 
goods  and  hosiery  industry. 

Materials, — Knitting  machines  are  made  of  iron,  steel,  and  brass 
secured  from  domestic  sources  of  supply.  Those  metals  are  cheaper 
at  present  in  the  United  States  than  m  European  countries.  But  the 
major  portion  of  the  metal  used  in  making  knitting  machines  is  not 
bought  by  the  manufacturers  in  a  crude  or  semicrude  state,  but  in 
the  form  of  castings,  forgings,  screw-machine  products,  etc.,  which 
are  much  enhanced  in  value  by   the  intermediate  manufacturing 

Erocesses.  While  it  does  not  follow  that  the  raw  materials  used  by 
nitting-machine  manufacturers  are  cheaper  in  this  country  than  in 
Europe  because  the  constituent  metals  are  now  cheaper  here,  it  may 
be  said  that  American  manufacturers  are  at  no  relative  disadvantage 
Hs  regards  their  raw  materials. 

Equipment, — Equipnnent  consists  primarily  of  machine  tools  which 
can  be  purchased  in  the  United  States  in  quality  equal  or  superior 
to  the  European  product  and,  broadly  speaking,  at  a  lower  price  at 
present  (1920).  Manufacturers  assert,  however,  that  there  is  a  special 
billing  machine  used  for  milling  soles,  etc.,  produced  in  Switzerland 
and  Germany,  but  not  made  in  thn  country.  There  is  also  a  planer  (of 
the  grinding-machine  type)  made  by  a  German  manufacturer  in 
Chemnitz  which  is  not  made  here.  Knitting-machine  manufacturers 
^*isert,  too,  that  in  making  knitting-machine  needle-making  machinery 
German  producers  have  an  advantage  over  American  producers 
because  of  their  wider  market. 

,    Mtthods  of  vroduction. — The  manufacturing  of  knitting  machines 
^"^  highly  standardized,  and  labor-saving  machinery  is  used,  but  not 

*  ^  also cUssifk»tian  under  "  Foreign  production." 
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to  the  exclusion  of  handwork.  Both  skilled  and  unskilled  labor  is 
used,  male  labor  predominating.  According  to  prices  reported  to  the 
Tariff  Commission  by  knitting-machine  manufacturers,  the  prices  of 
knitting  machines  varied  in  1919  according  to  the  kind  of  machine 
and  amounted  to  from  about  45  cents  to  $1.40  per  pound.  Since 
the  machines  are  made  primarily  of  iron  and  steel,  witn  a  small  pro- 
portion of  brass,  and  since  iron  or  steel  in  semicrude  form  is  generally 
worth  less  than  5  cents  and  semicrude  brass  not  more  than  25  cents 
per  pound,  it  is  evident  that  the  value  of  the  metal  used  in  manufac- 
turing knitting  machines  represents  only  a  small  part  of  the  value 
of  the  completed  machine.  However,  since  knitting-machine  manu- 
facturers for  the  most  part  purchase  the  metal  they  use  not  in  a  crude 
or  semicrude  state  but  in  a  finished  or  semifinished,  as  castings, 
forgings,  screw-machine  products,  etc.,  their  eost  statements  may 
show  raw  material  costs  amounting  to  20  per  cent  or  30  per  cent  or 
more  of  the  value  of  the  machine.  A  few  manufacturers  report  raw 
material  costs  greater  than  labor  costs,  but  in  most  cases  the  reverse 
is  the  case.  Trie  data  available  on  this  point  are  not  definite  enough 
to  justify  an  attempt  to  state  the  relative  material  and  labor  costs  in 
terms  of  percentajgos. 

Org%niz%tio7i, — ^There  are  in  this  country  15  knitting-machine  manu- 
facturers organized  into  the  Knitting  Machine  Manufacturers'  Asso- 
ciation. Th3se  15  producars  and  4  producers  not  members  of  the 
association  have  suomitted  reports  on  their  industry  to  the  Tariff 
Commission.  There  are  four  or  five  small  producers  who  have  not 
submitted  anv  reports.  Eighteen  firms  report  a  total  capital  of 
$9,042,411.  Three  of  these  concerns  report  a  capital  in  excess  of 
$1,000,000  each;  8  report  capital  in  excess  of  $100,000  but  less  than 
$1,000,000;  4  report  capital  $50,000  to  $100,000  each;  and  3  less 
than  $50,000  eacn.  The  combined  capital  of  the  3  largest  concerns 
is  twice  that  of  the  other  15  reporting. 

Geographical  distribution. — Of  the  19  firms,  5  are  in  New  Hampshire. 
5  in  Pennsylvania,  4  in  New  York,  2  in  Rhode  Island,  and  1  each  in 
Massachusetts,  Vermont,  and  Delaware.  Of  the  4  largest  concerns 
2  are  in  Pennsylvania,  1  in  New  Hampshire,  and  1  in  Khode  Island. 

History  of  the  industry. — Prior  to  1870  few  knitting  machines  were 
built  in  this  country.  After  that  date  several  concerns  started  to 
manufacture  flat  machines.  Their  operations  were  handicapped  by 
foreign  competition  and  the  business  made  little  progress.  Under 
pressure  of  competition  American  manufacturers  developed  a  new 
type  of  machine — the  circular  tj^pe,  using  both  spring  and  latch 
needles.  The  first  circular  machines  were  hand  machines,  but  now 
full  automatic  machines  are  made.  At  present  the  United  States  is 
the  leading  producer  of  the  latch-needle  type  of  circular  knitting 
machines  used  for  the  production  of  seamless  hosiery  and  produces 
successfully  also  other  circular  machines.  On  the  macnines  developed 
by  American  producers,  the  builders  have  been  protected  by  patent 
rights,  not  only  in  this  country  but  in  foreign  countries,  l&^anufac- 
turers  allege,  however,  that  many  of  these  patents  have  now  expired 
or  are  about  to  expire. 

Full-fashioned  hosiery  machines  were  invented  in  England  about 
40  years  ago  by  William  Cotton,  whence  comes  the  term  Cotton 
system  applied  to  such  machines.  They  were  first  manufactured  in 
fingland.     The  Germans  copied  them  later,  improved  them,  and  built 
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up  the  important  hosiery  industry  in  Chemnitz.  About  1900  the 
manufacture  of  full-fashioned  hosiery  machines  was  revived  in  this 
country  by  one  manufacturer.  When  the  pressure  of  German  com- 
petition was  removed  by  war  conditions,  this  manufacturer  was 
enabled  to  expand  his  industry  greatly. 

Domfstic  production  and  conswwption. — Complete  statistics  of  pro- 
duction and  consumption  are  not  available.  Manufacturers  submit- 
ting data  to  the  Tariff  Commission  reported  the  production  of  13,253 
knitting  machines,  valued  at  $2,561,099,  in  1913,  and  22,592  knitting 
machines,  valued  at  $8,115,812,  in  1919.  These  figures  doubtless 
represent  80  per  cent  or  more  of  the  total  output.  The  records  of 
the  Council  of  National  Defense  show  the  production  of  29,201  latch- 
needle  knitting  machines,  750  spring-needle  machines,  and  3,501 
loopers  in  1917,  and  21,749  latch-nee(fle  machines,  452  spring-needle 
machines,  and  2,144  loopers  in  the  first  eight  months  oi  1918. 

Knitting-machine  builders  in  this  country  are  making  all  types  of 
automatic  seamless-hosiery  machines  of  the  circular  type,  both  revolv- 
ing head  and  stationary  head,  circular  underwear  machines,  full- 
fashioned  machines  for  hosiery  and  underwear,  together  with  a  full 
line  of  flat  machines  for  the  manufacture  of  sweaters,  neckties,  etc. 
Manufacturers  assert  that  the  present-dav  production  of  both  circular 
and  flat  machines  should  take  care  of  (domestic  demand,  and,  gen- 
erally speaking,  this  seems  to  be  the  case,  imports  since  the  war 
having  been  small  compared  with  domestic  production  and  having 
been  exceeded  by  exports.  However,  in  1919  the  production  of  full- 
fashioned  hosiery  machines  had  not  grown  large  enough  to  meet  the 
demand. 

Domestic  exports, — Statistics  submitted  by  manufacturers  show 
exports  valued  at  $317,387  in  1913,  $297,649  in  1914,  $806,687  m 
1918,  and  $605,180  in  1919,  but  exports,  at  least  in  1918  and  1919, 
were  considerably  larger  than  these  figiires  indicate,  the  data  sub- 
mitted by  producers  not  being  in  such  form  as  to  permit  complete 
tabulation.  Two  large  producers  reported  the  numoer  of  machines 
exported  in  1918,  for  example,  but  not  the  value.  The  value  of 
these  machines  estimated  on  the  basis  of  available  price  statistics 
may  conservatively  be  placed  at  $300,000,  which  would  bring  the 
total  for  1918  up  to  over  $1,100,000.  The  figure  for  1919  does  not 
include  any  exports  by  the  manufacturer  who  exported  the  bulk 
of  the  machines  exported  in  1918.  It  is  unlikely  that  he  ceased 
exporting  suddenly  in  1919,  and  therefore  the  actual  exports  in 
1919  were  doubtless  much  in  excess  of  $600,000.  According  to  the 
records  of  the  Council  of  National  Defense,  the  value  oi  export 
sales  of  knitting  machinery  in  1917  was  $1,239,624. 

Most  of  the  Knitting  machines  exported  are  of  the  circular  type 
with  either  latch  neecfles  or  spring  needles.  Some  flat  machines  of 
the  so-called  Lamb  system  have  been  exported,  but  none  of  the 
full-fashioned  machines  of  the  so-called  Cotton  system. 

Knitting  machines  have  been  exported  to  Canada,  England,  Ger- 
many, Itfiy,  Spain,  Portugal,  Denmark,  South  America,  Japan, 
and  China,  and  possibly  to  other  countries.  Available  statistics 
of  exports  by  countries  are  tabulated  on  page  HI.  These  incom- 
plete figures  indicate  Canada,  England,  and  uermany  to  have  been 
the  leading  countries  of  destination  in  1913;  England,  Germany, 
and  Canada  in  1914;  and  Japan,  Italy,  France,  England,  and 
Canada  in  1918. 
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FOREIGN   PRODUCTION. 

The  principal  foreign  countries  producing  knitting  machines  are 
Gennany,  England,  Switzerland,  and  France,  mentioned  in  thfc  order 
of  their  relative  importance  to  the  United  States.  As  stated  above, 
the  full-fashioned  hosiery  machine  referred  to  as  the  Cotton  system 
was  invented  and  first  produced  in  England,  but  soon  copied  in  Ger- 
many. Before  the  war  Germany  supplied  most  of  the  full-fashioned 
hosiery  machines  imported  into  the  United  States.  It  is  asserted 
bv  an  American  manufacturer  who  has  recently  been  in  Chemnitz 
that  the  Chemnitz  manufacturers  of  full-fashioned  hosierv  machines 
in  the  last  few  years,  and  particularly  since  the  armistice, liave  taken 
up  the  production  of  circular  knitting  machines  on  a  large  scale  in 
order  to  meet  the  demand  in  Central  Europe.  Circular  knitting 
machhies  have  a  greater  productive  capacity  tnan  the  flat  machines, 
and  for  this  reason  are  now  actively  sought  to  supply  the  deficiency 
in  knit  goods.  Before  the  war  Germany  exported  Cotton  system 
knitting  machines  aU  over  the  world,  and  American  manufacturers 
express  apprehension  that  the  Germans  will  again  come  into  the 
market  witn  such  machines  as  well  as  with  the  circular  machines  to 
the  production  of  which  they  have  recently  turned.  In  addition  to 
copying  the  Cotton  system  machine,  the  Cermans  took  up  the  pro- 
duction on  a  large  scale  of  the  radial-needle  machine,  a  French  inven- 
tion, and  the  Lamb  system  machine,  an  American  invention.  All 
types  of  warp  machines  were  invented  in  England,  but  before  the 
war  Germany  was  supplying  90  per  cent  of  the  machines  used  in  the 
world  for  the  maimfacture  of  fabric  gloves. 

The  two  types  of  knittin^machine  needles,  the  latch  needle  and 
the  spring  needle,  are  both  British  inventions,  but  the  former  tjT)e, 
which  is  more  difficult  to  make  than  the  latter,  was  made 'almost 
exclusively  in  Germany  before  the  war. 

The  following  summary  taken  from  an  article  in  the  Textile  Re- 
corder, Mav  15,  1919,  classifies  knitting  machinerv  and  indicates  for 
eac*h  class  the  countries  of  production: 

A.  Sprinj:-noo<llc  machinej* — 

(1)  Straipht-bar  machines  ^Cotton's  Hvstom),  pnxiuce  fashioned  hosiery, 
iindonvpjir.  outonr«»ar:  built  in  (ircat  Britain,  France,  and  Gennany. 

i'2)  Radidl-netHlle  circular  machines,  pnxiuce  line-pauge  fabrio?' for  unddr- 
wear  and  outerwtmr;  built  in  (iermany  (over  90  per  cent)  and  France. 

I'.U  Lo<»j)-wheel  circular  frames,  produce  underwear  and  fleecy  fabric?;  built 
in  Amerini  an<l  Great  Britain. 

(A)  Fast-warp  knitting  machines.  Milanese  looms,  etc.,  produce  warp-kniit€d 
fabrics  for  jjloves.  underwear,  and  outer^'ear;  built  in  Great  Britain  and  Ger- 
many. 

B.  Lat<'h-needle  machines    - 

1 1 1  {'Mat  and  purl  machines,  produce  neckwear,  gloves,  outerwear,  and  to» 
smalh>r  extent  h«)siery  ami  underwe-ar;  built  in  Germany  and  Switzerland. 

( 2 )  VUxiii  aut4>-knitting  machines,  produce  simmless  hose,  half  hoac,  and  socki; 
built  in  Ameri<»a  ilM)  per  cent)  and  Great  Itritain. 

(3)  Hib  auti>-knitting  machim^s,  nnuluce  ribb<>il  seamU>HH  hot«e,  half  hose, 
and  s«icks:  built  in  (Jreat  Britain  ana  America. 

<4i  Plain-web  machint^s.  pnHluce  plain  fabrics  for  undenu'ear,  etc.;  built  in 
America  and  (ireat  Britain. 

roi  KibbfHl -underwear  machines,  produce  ribbtnl  unden^'car,  jer»e>'«.  etc.; 
built  in  Amcrira  iH)  per  c(>nt )  and  (in*at  Britain. 

M))  Kib-top  machines,  pnxiuce  rib  tops  for  half  hose;  built  in  America  and 
(ireat  Britain. 

(7)  Warp  knitting  ma(*hines,  pro<luce  adultji*  and  children's  outerwear;  built 
iu  (iemianv. 
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C.  Seaming,  linking,  and  making-up  machines — 

(1)  Linking  machines  and  point  Beaming  machines,  used  for  closing  toes  of 
hosiery,  selvage  seaming,  attaching  rib,  etc. ;  built  in  Great  Britain,  America^ 
and  Germany. 

(2)  Seaming  machines,  making-up  machines,  etc.;  used  for  seaming  "cut'' 
fabrics,  making-up,  button-holing,  and  se\idng,  etc.;  built  in  America  and 
Great  Britain. 

(3)  Cutting  machines,  used  for  cutting;  /built  in  America  and  Great  Britain. 

D.  FiniflhiDg  machines — 

(1)  Scouring,  milling,  dyeing,  etc.,  used  for  washing,  unshrinking,  dyeing^ 
etc.;  built  in  Great  Bntain  and  Germany. 

(2)  Brushing,  pressing,  calendering,  etc.,  used  for  fleecing,  finishing,  and 
trimming;  built  m  Great  Britain,  Germany,  and  America. 

E.  AccesBories  and  parts — 

(1)  Latch  needles,  spring  needles;  made  in  Germany,  Great  Britain,  and 
America. 

(2)  Sinkers,  sliders,  jacks;  made  in  Germany  and  Great  Britain. 

(3)  Stop-motions;  made  in  America  (80  per  cent)  and  Great  Britain. 

F.  Winding  machines — 

(1)  Bottle  bobbin  machines;  built  in  America,  Great  Britain,  and  Germany « 

(2)  Cone  machines;  built  in  America  and  Great  Britain. 

G.  Domestic  knitting  machines;  made  in  Germany. 

IMPORTS. 

Commerce  and  Navigation  Reports  do  not  show  imports  of  knitting 
machines  separately,  but  group  them  with  imports  of  certain  other 
machines  under  **all  other  textile  machinery.  Only  fragmentary 
import  statistics  are  available.  In  Daily  Consular  and  Trade  Reports,. 
June,  1914,  appear  the  following  statistics  of  exports  of  knitting 
machines  from  the  district  of  Nottingham,  England,  to  the  United 
States:  Elastic-hosiery  machines,  hand  frames,  and  machines  for 
surgical  goods  to  the  value  of  $2,271  in  1912,  and  $757  in  1913;  other 
hosiery  machines  to  the  value  of  82,603  in  1912,  and  $4,585  in  1913; 
knittiiig  machines  to  the  value  of  $2,210  in  1912,  and  $233  in  1913; 
and  warp  knitting  machines  (of  the  Milanese  and  Tricot  type)  to  the 
value  of  $50,239  m  1912,  and  $47,606  in  1913;  a  total  of  $57,323  in 
HU2,  and  $53,181  in  1913.  In  the  Daily  Consular  and  Trade  Reports 
of  August  29,  1914,  exports  of  knitting  machines  and  knitting- 
machine  needles  from  tfte  district  of  Chemnitz,  Germany,  to  the 
rnit<?d  States  are  reported  as  follows:  Kiiittmg  machines  to  the 
value  of  $501,322  in  1912,  and  $606,994  in  1913;  knittmg-machine 
needles  to  the  value  of  $123,401  in  1912,  and  $137,688  in  1913.  One 
American  importer  reports  imports  of  knitting  machmery  from 
Germany. to  the  value  ot  $242,256  in  1913,  and  $119,753  in  1914,  and 
another  reports  imports  from  Germany  and  Switzerland  valued  at 
$100,000  m  1913,  $25,000  in  1914,  ancf  $60,000  in  1919.  Some  full- 
fashioned  hosiery  machmes  were  imported  from  Germany  in  1920. 

According  to  importers,  the  machmes  from  Germany  included  full- 
fashioned  Cotton  patent  leggers  and  footers;  flat  knitting  machines 
of  the  purl-stitch  type;  flat  knitting  machines  of  the  Lamb  style 
(hand  operated);  flat  knitting  machines,  power  operated,  semi  and 
full  automatic;  warp  knitting  machines,  both  spring  beard  needle 
t\'pe  and  latch  needle  type;  loopers  and  seamers  for  hosiery,  under- 
wear, and  sweaters;  flat  knitting  machine  parts;  latch  needles;  and 
winders,  spoolers,  and  warpers. 

Broadly  speaking,  circular  laiitting  machines  of  all  kinds  are  pro- 
duced in  the  United  States  and  few  are  imported. 
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PRICES. 

Statistics  furnished  by  American  manufacturers  to  the  Tariff 
Commission  indicate  that  from  1913  to  1910  prices  increased  alnuMt 
100  ])or  cent.  Foreign  prices  are  not  available  for  comnarison. 
Manufacturers  in  conference  with  the  Tariff  Conunission  in  Januarr, 
1920,  cited  instances  of  knitting  machines  bought  in  Grermany  in 
1919  for  $1,500  juat  like  the  American  made  machine  selling  at  th« 
time  for  $6,000.  This  price  was  made  possible,  however,  only  by  the 
depreciation  in  the  German  mark,  and  doubtless  does  not  represent 
an  established  price. 

TARIFF   HISTORY. 

Since  1883  knittbig  machines  have  l)een  dutiable  as  manufactures 
of  metals  not  specially  provided  for.  Bv  the  acts  of  1883  and  1890 
tliey  were  dutiable  at  45  per  cent  ad  valorem,  by  the  act  of  1894  at 
35  per  cent,  and  by  the  acts  of  1897  and  1909  agam  at  45  per  cent. 
Under  the  act  of  1913  the  duty  was  reduced  to  20  per  cent.  Without 
adequate  import  statistics  it  is  impossible  to  discuss  the  effect  of  the 
various  rates  of  dutv  on  imports  and  on  the  ^Vmerican  knitting- 
machme  uidustry.  It  is  asserted,  however,  by  manufacturers  that 
the  reduction  in  duty  in  1913  resulted  hi  larger  imports  of  full- 
fashioned  knittmg  maclunes  from  Germany  and  compelled  the  only 
important  producer  hi  this  country  to  reduce  his  output. 

COMPETITIVE    CONDITIONS. 

In  the  manufacture  of  knitting  machines  American  producers  have 
some  advantage  over  their  Euro])ean  competitors  in  the  lower  price 
of  iron,  stei^l,  and  brass,  the  metals  from  which  the  machines  are  made. 
But  the  value  of  this  metal  in  a  crude  of  semicrude  state  rarely,  i 
ever,  represents  more  than  10  per  cent  of  the  value  of  the  finished 
machnie,  and  doubtk^ss  often  represents  only  5  per  cent  or  le«. 
However,  cost  statements  of  manufacturers  mav  shovv  raw  material 
costs  amoiuiting  to  20  i>er  cent  or  30  per  cent  more  of  the  price  of  the 
com])h»ted  maciiine.  This  is  true  becaase  they  do  not  l)uy  the  major 
])art  of  tlKi  metal  used  in  a  crude  or  semicnidc  state,  but  hi  the  form 
of  <'astiugs.  forgijigs,  screw-machine  ])roducts,  an<l  other  component 
l)arts  on  which  considerable  labor  has  been  exi)ended.  Any  con- 
siderable diffenMioe  in  labor  costs  in  favor  of  European  producers 
would  far  out\v<^igh  tlio  advantages  derived  by  American  pnHluoeTS 
from  lo.vcr  cost  of  metal.  Wages  are  lower  in  Germanv  and  in  other 
Euron<»an  countries  than  in  the  UuIUmI  States,  but  in  common  with 
otiier  tv])cs  of  macliinerv  manufacture*!,  the  labor  costs  in  making 
kn'itlifi*;  machines  an*  not  in  }>roiH)rlion  to  tin^  wage  raters,  owinj!  l*> 
difV(»nMi<*es  in  tlic  eliicicncv  of  labor  and  eciuioment.  -\mencaii 
ina?'liin(»  mauufacturcis  ass<»rt  tiiat  Kuropean  j>ro<lucers  have  some 
advanta<;i»  in  lowtM*  cost  of  supplies  and  <M[uioment  and  in  ca")ital 
invest miMit.  Altnoiitjii  Euro))eaii  pnxhiciM's  <li(i  liavesonn*  advaiiti^^e 
iiii'l*'!'  ])rc.var  coiiditioiis.  it  is  doubtful  if  tliat  advantage  is  main- 
tjiificd  uii<l«'r  ])r -se  :l  couililions. 
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TARIFF   CONSIDERATIONS. 

The  Knitting  Machine  Manufacturers'  Association  presents  the 
following  suggestion: 

We  would  suggest  a  tariff  which  will  provide  both  a  specific  and  an  ad  valorem 
duty;  the  duty  which  figures  the  highest  to  be  chai;{^ed.  Our  reason  for  this  request 
is  to  prevent  foreign  manufacturers  building  the  intricate  parts  of  the  machines 
abroad,  entering  them  into  this  country  under  a  specific  duty  and  building  the  frames 
here,  also  to  prevent  the  possibility  of  a  shipment  of  one  complete  machine  with  the 
head  or  more  intricate  part  of  the  second  machine  included  in  the  shipment,  in  which 
event  if  the  duty  were  a  s^^ecific  one  only,  two  machines  could  be  entered  for  but 
little  extra  duty  than  one.  An  ad  valorem  duty  only  would  make  it  possible  for 
foreign  manufacturers  to  ship  the  machinery  to  selling  agents  in  this  country  at  a 
much  reduced  value,  the  selling  agents,  of  course,  in  turn,  to  sell  them  at  their  proper 
value  in  this  country.  We  believe,  therefore,  an  ad  valorem  duty  plus  a  specific  duty, 
the  specific  duty  to  be  based,  in  the  case  of  flat  machines  on  each  inch  of  needle  bar 
and  in  the  case  of  circular  machines  on  the  diameter  of  the  cylinder,  would  secure  to 
the  American  manufacturer  the  fullest  protection  possible. 

Production  of  knitting  machines  in  United  States. 
[From  knitting-machine  manufacturers.*] 


Number. 

• 

Value. 

1913 

13,253 
29,951 
22,201 
22,502 

$2,561,099 

1917 

1918 

1919 

8,115,812 

'  Figures  for  1913  and  1919  submitted  to  the  TarifT  Ck>mmlssion  by  knitting-machine  manufacturers,  and 
represent  doubtless  80  per  cent  or  more  of  total  production .  Figures  for  1917  and  1918  are  from  the  records 
of  the  Council  of  National  Defense,  and  do  not  include  loopers.   The  figure  for  1918  is  for  eight  months  only. 

Domestic  exports  of  knitting  machines.^ 

•  FISCAL  YEARS. 


Exported  to— 


1913 


Australia 
Canada. . 

China 

Denmark 

England !    43,942.63 

France... 
Germany. 
Italy 


950,171.31 
2,085.00 
655.00 


32,877.99 


Japan 

Mexico 

Portugal 

^th  America. 
Spain 


360.00 


6,215.41 
4,600.00 


1914 


11,168.89 
18,856.35 


1918 


$81, 173. 85 
83,595.97 
40,515.72 


1919 


$20,471.82 
1, 123. 75 


67, 612. 53  j    82, 331. 24  I      41, 289. 34 

I    93,870.08  218,00 

29,793.60 


110,181.01 
105,595.39 


352.00 


1,752.86 
2,23a  00 


6,007.62 

100,404.15 

13,942.81 


'  Statistics  oompUed  from  returns  to  ouestionn aires  sent  to  knitting-machine  manufacturers.  The 
actual  exports  were  larger  than  the  table  indicates,  not  all  manufacturers  being  able  to  give  the  value  of 
their  exports. 

Court  and  Treasury  Decisions. 


Knitting  machines  operated  by  hand  power  were  held  not  to  be 
machine  tools  within  paragraph  197  of  the  act  of  1909  and  dutiable  as 
manufactures  of  metal  under  paragraph  199  of  the  act  of  1909. 
fvSurgical  Supply  Importing  Co.  v,  I'nited  States,  3  Ct.  Cust.  Appls. 
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Rates  of  duty — Knitting  machines. 


Act  of— 

Par. 
216 

1883.... 

1890.... 

215 

18W.... 

177 

1897.... 

193 

1909.... 

199 

1913.... 

167 

Tariff  classification  or  description. 


Manufactures,  articles  or  wares,  not  specially  enumerated  or  pro- 
vided for  in  this  act,  composed  wholly  or  in  part  of  iron,  steel, 
copper,  lead,  nickel,  pewter,  tin,  zinc,  gold,  silver,  platinum, 
or  any  other  metal,  and  whether  partly  or  wholly  manufactured. 
Manufactures,  articles,  or  wares,  not  specially  enumerated  (v  pro- 
vided for  in  this  act,  composed  wholly  or  in  part  of  lron,8teel,lead, 
copper,  nickel,  pewter,  tine,  gold,  suver,  platinum,  aluminum, 
or  any  other  metal,  ana  whether  partly  or  wholly  manufactured. 
Manufactured  articles  or  wares,  not  specially  provided  for  in  this 
act,  composed  wholly  or  in  part  of  any  metal,  and  whether 
partly  or  wholly  manufactured. 
Articles  or  wares  not  specially  provided  for  in  this  act,  composed 
wholly  or  in  part  of  iron,  steel,  lead,  copper,  nickel,  pewter. 
zinc,  gold,  silver,  platinum,  aluminum,  or  other  metal,  ana 
whether  partly  or  wholly  manufactured. 
Articles  or  wares  not  specially  provided  for  in  this  section,  com- 
posed wholly  or  in  part  of  iron,  steel,  load,  copper,  nickel,  pewter, 
zinc,  gold,-  silver,  platinum,  aluminum,  or  other  metal,  and 
whether  partly  or  wholly  manufactured. 
Articles  or  wares  not  specially  provide  for  in  this  section: 

If  composed  wholly  or  in  part  of  platinum,  gold,  or  silver,  and 
articles  of  wares  plated  with  gold  or  silver,  and  whether 
partly  or  wholly  manufactured. 
If  composed  wholly  or  in  chief  value  of  iron,  steel,  lead,  cop- 
per, brass,  nickel,  pewter,  zinc,  aluminum,  or  other  metal, 
^  but  not  plated  with  gold  or  silver,  and  whether  partly  or 
wholly  manufactured. 


Rates  of  duty,  specific 
and  ad  valorem. 


45  per  centum  ad  va 
lorem. 


Da 


35  per  contum  ad  va- 
lorem. 

45  per  centum  ad  va- 
lorem. 


Do. 


SO  per  centum  ad  va- 
lorem. 

20  per  centum  ad  va- 
lorem. 


SEWING  MACHINES. 

Summary. 

The  sewing  machine  has  been  developed  by  American  manufac- 
turers after  years  of  experimentation  and  considerable  expense  in 
Kerfecting  a  standard-type  machine.  After  the  sewing  machine  had 
cen  developed  to  a  very  high  degree  in  tespect  to  performance  tlio 
protected  patented  rignts  expired.  With  these  rights  no  longer 
protected,  Germany  began  the  manufacture  of  sewing  machines, 
copying  the  American  product.  This  situation  immediately  placed 
German  and  other  foreign  manufacturers  upon  an  even  footmg  \i'ith 
American  manufactuiers  in  respect  to  the  quality  and  standardiza- 
tion of  the  product.  Tae  foreign  manufacturers  adopted  American 
machinery  and  American  methods  of  manufacture  and  employed 
American  superintendents,  all  of  which  made  it  possible  for  them  to 
produce  a  sewing  machine  equal  in  every  respect  to  the  American 
standard  machine.  American  capital  is  also  engaged  in  operating: 
sewing  macliine  factories  in  some  foreign  countries. 

There  is  a  considerable  amount  of  capital  invested  in  this  industry. 
In  1914  the  census  reported  $34,466,624  invested.  Tnis  has  since 
been  increased.  The  sewing  machine  industry  in  1909  ranked  ninety- 
third  in  importance  in  value  of  product  in  the  United  States.'  Tiie 
production  for  1919  was  $54,215,410.^ 

The  importation  of  sewing  machines  increased  from  $53,000  in  1911 
to  8109,000  in  1913.  After  the  duty  was  removed  the  imports  for 
1914  amounted  to  $586,945,  which  was  over  five  times  that  of  the 
previous  year.  Imports  decreased  during  the  war.  The  imports  for 
1918  were  $98,245,  but  reached  $225,541  in  1919  and  $346,519  in  1920. 


•  Census  Report,  1909. 


'  Answers  to  questionnaires. 
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Of  the  total  production  in  1919  about  25  per  cent,  $12,774,124,  was 
exported.  With  the  annual  supply  of  sewing  machines  in  the  United 
States  greater  than  the  demand,  the  American  manufacturers  will 
have  a  considerable  quantity  each  year  to  export  to  foreign  markets. 
Just  prior  to  the  war  Germany  was  exporting  more  sewing  machines 
than  the  United  States.  , 

Many  American  manufacturers  assert  that  the  American  sewing 
machine  industry  is  threatened  not  only  in  foreign  markets  but  in  the 
domestic  market. 

Summary  table — Seiving  machines  and  attacJiTnenta. 


Fiscal  rear: 

I910» 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

Calendar  year: 

1918 

1919 

1920. 


Da*nestic 
production. 


Imports  tor 
consump- 
tion. 


921.391,917 


S76,9&1 

52,776 

70,146 

10S,947 

586,945 

516,997 

99,710 

82,993 

100,304 

98,245 
225,541 
346,519 


Domestic 
exports. 


$7,513,852 
9,039,840 
9,947,312 
11,573,746 
11,494,801 
6,223,521 
5,422,182 
6,536,862 
7,793,718 

8,138,500 
12,774,124 
15,581,843 


Ratio  to  production. 


Imports. 


Per  cent. 


2.74 


Exports. 


Per  cent. 


53.73 


Fiscal  year: 

19101 

1911 

W12 

1913 

1914 

1915 

1916 

1917 

1918 

Cal<;ndar  year 

1918 

1919 

1920 


Value 
(imports  for 
consump- 
tion). 


176,964.00 
62,776.00 
70.146.00 

108,947.00 

>  588. 945. 00 

516,997.00 
99,710.00 
82,993.00 

100,304.00 

98,245.00 
225,541.00 
346,519.00 


Amount 
of  duty. 


$23,089.30 
15,832.80 
21.043.80 
32,684.10 

5,347.50 


.\ctual  or 
equiva- 
lent ad 
valorem 
rate. 


Per  cent. 
30.00 
30.00 
30.00 
30.00 
30.00 
Free. 
Free. 


{ 


>  From  .A,ug.  6, 1909,  to  June  30, 1010,  under  act  of  1900. 
<  $569,120  was  imported  free  of  duty  after  Oct.  4, 1913. 


General  Information, 


ACT  OF   1913. 

Par.  441.  Free  list.  *  *  *  sewing  machines,  *  *  *  all 
the  foregoing,  whether  imported  in  whole  or  in  parts,  including  repair 
parts. 

DESCRIPTION. 

There  are  two  general  classes  of  sewing  machines — ^household 
machines  and  factory  machines.  Household  machines  are  designed 
for  work  on  light  material  and  at  low  speed  and  the  greater  part  are 
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built  with  a  stand  and  treadle  for  operation  by  foot  power.  A  port- 
able hand-operated  type  is  also  used  to  some  extent  in  this  country 
and  to  a  much  greater  extent  in  foreign  countries.  Electrically  driven 
machines  are  now  increasing  in  favor.  The  motor  may  be  attached 
either  to  the  stand  machine  or  to  the  portable  model.  There  are 
minor  differences  in  (he  stitch  and  in  the  design  of  the  mechanism, 
but  these  are  not  of  importance.  Factory  machines  are  usually 
designed  for  high  speed,  and  are  generally  built  without  stands. 
They  are  of  many  types,  often  highly  specialized  for  use  in  particular 
industries,  and  changes  in  design  are  frequently  made  to  supply 
special  needs.  Sewing-machine  attachments  are  made  in  ^eat 
variety,  both  for  household  and  factory  machines,  by  means  of  wbich 
operations  such  as  embroidering,  hemming,  ruffling,  and  others  may 
be  done  automatically.  A  set  of  the  more  commonly  used  attach- 
ments is  usually  supplied  with  household  machines. 

DOMESTIG   PRODUCTION. 

In  1914  there  was  $34,466,624  invested  in  the  manufacture  of 
sewing  machines,  and  the  value  of  the  output  was  $27,237,580.' 
Reports  to  the  War  Industries  Board  in  1917  indicated  that  the  out- 
put in  that  year  was  about  $38,000,000.  The  output  for  1919  was 
over  $54,000,000.' 

Materials, — ^The  principal  materials  used  in  the  construction  of 
sewing  machines  are  gray-iron  and  malleable-iron  castings,  steel, 
japan,  leather  belting,  and  lumber,  the  latter  principally  oak,  with 
some  walnut.  Alloy  steels  are  used  by  some  makers,  and  a  small 
amount  of  brass  is  used,  principally  by  the  makers  of  factory  machines. 
About  75  pounds  of  metal  is  in  the  average  domestic  machine,'  and 
approximately  39,000  tons  of  iron  and  steel  are  annually  used  for 
tne  manufacture  of  family  sewing  machines.  All  of  these  materials 
may  be  obtained  in  sufficient  quantity  in  this  country  and  the  quality 
of  the  domestic  supply  is  equal  to  the  foreign. 

Equipment. — The  equipment  used  is  all  of  American  make,  with 
the  exception  of  a  small  number  of  Swiss  files,  which  are  used  in  fine 
work.  American  shop  equipment  is  generally  superior,  but  foreign 
manufacturers  are  mailing  considerable  use  of  American  machinery.*® 

Methods  of  production. — Sewing  machines  consist  largely  of  small 
parts  which  are  produced  in  large  (quantity  and  are  highly  standard- 
ized. The  methods  of  production  in  the  factories  of  this  country  are 
similar  to  other  metal-working  and  woodworking  operations  pro- 
ducing a  standardized  product.  Practically  all  of  the  parts  are  pro- 
duced with  machinery,  the  comparatively  small  proportion  of  hand 
labor  used  being  employed  in  the  making  of  tools.  Automatic  and 
special  machinery  is  used  to  a  considerable  extent,  especially  in  the 
metal-working  plants,  for  the  production  of  interchangeable  partes. 
Although  American  methods  for  the  manufacture  of  machines  in 
c[uantity  are  generally  superior,  the  manufacture  of  sewing  machines 
is  well  developed  in  Germany,  where,  it  is  stated,  American  methods 
are  in  use  to  a  considerable  extent.^^  The  American  manufacturer 
had  an  advantage  until  the  foreign  manufacturers  began  to  employ 

•  U.  S.  Census,  1914. 

'  Answers  to  cuiestlonnalres. 

•  Files  of  War  Industries  Board. 
10  Cdiuiierce  Keports,  Mar.  5, 1913. 
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the  latest   American   machinery,   American   ideas,   and  American 
superintendents  in  their  factories. 

Organisation. — ^The  efficient  conduct  of  the  sewing-machine  indus- 
try requires  large  factories  and  ample  capital,  a  highly  developed 
organization,  and  a  large  market.  All  of  these  now  prevail  in  the 
United  States.  Replying  to  the  Tariff  Commission's  questionnaire, 
one  manufacturer,  said:  "This  industry  should  be  centralized  into 
one  or  two  large  factories."  Another  makes  this  statement:  "The 
conduct  of  a  family  sewing-machine  business  requires  large  expendi- 
tures for  factory  and  equipment,  and  a  highly  developed  organization 
to  produce  as  well  as  to  sell,"  In  1914  there  was  $34,466,624 
invested  in  the  manufacture  of  sewing  machines,  a  large  portion  of 
which  was  confined  to  a  few  manufacturers. 

The  Singer  Manufacturing  Co.  is  the  leading  producer.  It  is  esti- 
mated that  this  company  makes  80  per  cent  oi  the  world's  produc- 
tion." It  operates  five  factories  in  the  United  States,  one  each  in 
Canada  and  Scotland,  and  before  the  war  had  factories  in  Germany 
and  Russia.  It  owns  and  operates  its  own  iron  mines  and  timber 
lands.  It  produces  about  half  of  the  factory  machines  and  more 
than  half  of  the  household  machines  made  in  the  United  States. 
In  addition  to  this  concern  there  are  eight  firms  in  this  country 
making  household  machines,  of  which  two  also  make  factory  ma- 
chines. Factory  machines  are  made  by  some  50  or  60  companies; 
most  of  them  are  small,  each  producing  a  line  of  machines  for  a  single 
industry. 

Attachments  for  household  machines  are  not  generally  made  by 
the  companies  making  the  machines  themselves.  The  Greist  Manu- 
facturing Co.,  of  New  Haven,  Conn.,  supplies  certain  attachments  for 
the  Singer  Co.  and  nearly  all  of  the  attachments  for  the  other  makers. 
Several  of  the  family-machine  makers  do  cabinetwork,  but  others 
purchase  from  woodworking  firms,  one  of  wliich  supphes  a  large  part 
of  the  industry.*'  The  Singer  Co.  sells  its  household  product  direct 
to  the  user,  through  retail  agencies,  of  which  it  operates  6,000  through-, 
out  the  world,  with  over  60,000  salesmen.**  The  other  makere  sell 
principally  through  jobbers  and  retail  dealers. 

Geographic  distribution. — Sewing  machines  are  made  in  this  country 
principally  in  New  Jersey,  Ohio,  filinois,  Connecticut,  Massachusetts, 
and  Indiana.  A  considerable  number  of  small  firms  making  factory 
machines  are  located  in  New  York. 

History  of  th£  industry. — Sewing  machines  Were  invented  and 
constructed  in  England  in  1790  and  were  in  practical  use  in  France 
in  1830.  The  industry  started  in  the  United  States  with  ^lias 
Howe^s  invention  of  the  first  practical  sewing  machine  in  1846-1847.^ 
A  first  attempt  to  manufacture  sewing  macnines  was  made  in  Eng- 
land in  1755,  and  in  the  United  States  in  1842.  This  industry  has 
developed  rapidly  and  other  inventors  supplemented  the  basic 
invention  witn  valuable  improvements,  notably  I.  M.  Singer,  and 
Grover  &  Baker  of  Boston.  The  basic  patents  of  family  machines 
have  expired,  and  therefore  patents  are  not  now  a  controUing  factor 
in  their  manufacture.  Factory  machines,  which  are  generally  de- 
sired for  very  special  purposes,  are  still  largiely  protected.  There 
are  also  patents  on  attachments  and  details  of  design  on  family 

'  Answers  to  questioxmaires. 

^  TbeoJor  Kundtz  Co.,  Cleveland,  Ohio. 

"  Moody's  lUnaal.  1920. 
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machines.  The  invention  was  developed  in  the  United  States,  and 
foreign  manufacturers  copied  the  American  machines,  as  they  were 
superior,  and  thereby  avoided  the  great  expense  of  perfecting  the 
sewing  machine. 

Singer  was  the  first  sewing  machine  company  in  the  United  States 
and  was  organized  before  1850.  The  next  lai^est  company  began 
in  1868.  All  the  manufacturers  have  been  in  business  27  years  or 
more.  Very  few  concerns  have  entered  the  family  sewing  machine 
field  in  the  United  States  in  recent  years. 

Domestic  production  and  consumption. — Between  1899  and  1904  the 
annual  production  of  sewing  machines,  as  shown  by  the  Federal 
Census,  was  approximately  $20,000,000.  The  production  in  1910  of 
household  machines  was  $26,603,109  and  of  factory  machines  wa^i 
$3,698,993,  making  a  total  production  for  that  year  of  $30,302,102. 
There  was  a  great  increase  in  production  for  1919,  which  amounted 
to  $54,215,410,  of  which  $44,086,778  was  represented  by  household 
machines,  and  $10,128,632  by  factory  machines.' 

Domestic  production  of  sewing  machines  is  sufficient  to  supply  all 
domestic  demtods,  with  a  considerable  surplus  for  export.  In  1919 
about  25  per  cent  of  the  domestic  production  was  exported.  The 
annual  production  of  sewing  machines  in  the  United  States  is  esti- 
mated at  2,000,000."  It  wa^  estimated  m  1912  that  1,250,000  sewing 
machines  per  year  were  sold  in  the  United  States." 

Domestic  exports. — Between  1910  and  1914  exports  of  sewing 
machines  ranged  between  $7,500,000  and  $11,500,000.  In  1916  they 
decreased  to  less  than  $5,500,000,  but  increased  in  1919  to  nearly 
$13,000,000.  Although  the  American  manufacturers  exported  sewing 
machines  for  household  use  and  manufacturing  purposes  to  practi- 
cally  all  the  markets  of  the  world,  they  report  keen  competition  and 
many  disadvantages  because  of  the  high  cost  of  labor  in  the  United 
States.  The  foreign  competition  met  with  in  these  markets  was 
principally  from  Germany  and  Great  Britain. 

In  Germany  under  present  Government  restrictions  (1920)  no 
family  sewing  machines  are  allowed  to  be  imported  under  any  cir- 
cumstances, and  a  special  import  license  must  be  obtained  from  the 
Government  for  the  miportation  of  manufacturing  sewing  machines.' 

FOREIGN   PRODUCTION. 

The  two  principal  foreign  countries  manufacturing  sewing  machines 
are  Germany;  and  Great  Britain.  Before  the  war  Germany  had  20 
factories  besides  the  Singer  factory,  all  highly  organized,  with  the 
manufacture  of  sewing  machines  well  developed.  These  factories 
ran  to  capacity,  and  supplied  the  dealers'  trade  throughout  the  most 
of  the  world.  Their  costs  of  production  were  said  to  be  about  66  per 
cent  of  that  of  the  American  manufacturers.^  For  each  of  the  years 
1910  to  1913,  inclusive,  the  total  value  of  exports  from  Germany  was 
greater  than  the  exports  from  the  United  States.  In  1911  the  export 
from  Germany  was  $13,108,000,  and  the  export  from  the  Umted 
States  was  $9,039,840.  One  manufacturer  stated  that  during  the 
decade  before  the  war  Germany  exported  five  times  as  many  ma- 
chines as  the  American  manufacturers,  Singer  being  excepted. 

'  Answers  lo  <|Mestionnaircs. 

»»  Sewing  Maehiix*  Times,  Oct.  10. 1919. 

"  8enale  hearing,  1912,  p.  1U70. 
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Singer  has  its  second  largest  factory,  if  not  its  Ingest  factorj,  in 
Scotland.  The  production  of  sewing  machines  in  Great  Britain  in 
later  prewar  years  exceeded  1,000,000  per  year.  The  Vickers  interests 
in  England  adapted  one  of  its  munitions  factories  to  the  manufacture  of 
sewing  machines,  which  have  now  become  one  of  its  lines.  This  com- 
bine has  a  tremendous  capital  and  extensive  manufacturing  facilities 
and  may  become  a  very  lormidable  competitor  in  the  world  market. 
German  factories  and  oinger  plants  in  foreign  countries  are  rapidly 
attaining  normal  output.  In  1919  the  German  factories  were  capable 
of  turning  out  one-lourth  of  their  prewar  output,  with  very  large 
orders  on  nand.  It  was  then  estimated  that  it  would  take  Germany 
over  one  year  to  get  her  output  up  to  prewar  standard.  Germany's 
output  oi  machines  is  estimated  at  2,000,000  per  year."  France 
recently  established  two  sewing-machine  factories.  There  are  small 
plants  in  Sweden,  Italy,  and  Switzerland. 

IMPORTS. 

Imports  were  first  reported  separately  in  1910,  amounting  to 
$77,000  in  the  last  nine  months  of  that  fiscal  year.  The  imports  in 
1911  were  only  $53,000,  but  they  increased  to  $109,000  in  1913.  The 
removal  of  the  duty  by  the  act  of  1913  was  followed  by  an  increase  in 
the  imports  in  the  fiscal  year  1914  to  $586,945,  over  five  times  that 
of  the  previous  year.  Almost  all  of  this  importation  was  entered  free 
of  duty.  The  imports  in  1915  were  somewhat  less,  and  after  that 
year,  during  the  war  the  imports  were  greatly;  reduced.  The  imports 
for  1918  were  $98,245.  In  1919  importation  again  increased  to 
$225,541.  The  source  of  the  imports  is  not  shown  before  1915.  In 
that  year  80  per  cent  was  from  Scotland.  Importation  from  Canada 
has  been  increasing,  and  in  1918  amounted  to  nearly  50  per  cent  of 
the  total.  Canadian  imports  in  the  prewar  period,  however,  were 
,  never  more  than  a  very  small  fraction  of  those  from  Scotland.  The 
Singer  Co.  imports  some  sewing  machines  each  year  from  Great 
Britain,  for  which  they  claim  that  the  domestic  demand  is  so  small 
that  it  will  not  justify  them  to  equip  themselves  for  manufacture  in 
this  coimtry. 

PRICES. 

Since  1913  or  1914  the  prices  of  sewing  machines  have  increased  50 
to  100  per  cent  for  the  higher  priced  machines  and  about  200  per  cent 
for  the  cheaper  machines.  Tne  cost  of  labor  has  more  than  doubled 
and  the  materials  have  greatly  increased  in  price.  One  American 
manufacturer  states  that  before*  the  war  an  imported  German  ma- 
cliine,  which  was  a  copy  of  his  machine,  was  sold  for  $84,  while  his 
machine  sold  for  $128.  Another  manufacturer  stated  that  a  ma- 
fWne  similar  to  a  type  they  made  was  imported  into  this  country  in 
1914  and  dehvered  at  Cincinnati,  Ohio,  at  a  price  less  than  their 
Piico  f.  o.  b.  Cleveland,  Ohio.  According  to  an  article  in  the  Sewing 
Machine  Times  (Oct.  10,  1919)  postwar  prices  of  German  machines 
are  four  times  prewar;  an  example  is  cited  where  the  cost  to  the 
English  dealer  was  30  shillings  before  the  war  and  in  1919  £3.  The 
latter  price  compares  with  £4  for  an  American  sewing  macliine  of 
similar  design. 

"  Sewing  Mttchlne  Times,  Oct.  10«  1910. 


118  TARIFF  INFORMATION  SURVEYS. 

TARIFF  HISTORY. 

Prior  to  1909  sewing  machines  were  dutiable  as  manufactures  of 
metal,  not  specially  provided  for.  In  that  year  thev  were  specially 
provided  for  at  30  per  cent  ad  valorem.  In  1913  tney  were  placed 
on  the  free  list.  Under  the  1909  act,  with  a  duty  of  30  per  cent, 
there  was  apparently  some  tendency  for  imports  to  increase.  The 
first  year  after  they  were  placed  on  the  free  list  in  1913  the  imports 
were  five  times  that  of  the  previous  year.  During  the  war  the  im- 
portation of  sewing  machines  was  more  or  less  negligible,  but  after 
the  war  there  was  an  increase,  the  imports  for  1919  being  double 
those  in  1918,  and  the  imports  for  10  months  of  1920  being  almost 
60  per  cent  greater  than  those  during  the  similar  period  of  1919. 

COMPETITIVE   CONDITIONS. 

The  principal  producing  nations  of  sewing  machines  are  the  United 
States,  Great  Britain,  and  Germany.  This  industry  was  developed 
in  the  United  States.  After  the  designs  had  been  perfected  foreign 
manufacturers  adopted  these  perfected  products  as  soon  as  the  basic 
patents  expired.  They  thereby  at  the  beginning  were  placed  upon 
an  equal  footing  with  the  American  manufacturers,  without  the  ex- 
pense of  developing  the  machines,  or  going  through  a  developing 
period.  The  European  manufacturers  use  American  automatic 
machinery,  American  methods  and  ideas,  and  employ  American 
superintendents.  The  industry  in  foreign  countries  is  highly  devel- 
oped with  quantity  production  and  quality  of  the  article  equal  to 
that  in  this  country. 

In  the  cost  of  production  of  sewing  machines  the  cost  of  labor  is 
estimated  at  between  60  per  cent  and  75  per  cent.  Wages  have  in- 
creased 100  per  cent  over  prewar  wages.  Materials  advanced,  from 
1914  to  1920,  as  follows:  Pig  iron  from  $17  to  $42.50  per  ton  (ap- 
proximately 150  per  cent);  steel  from  $2  to  $7  per  hundredweight 
(approximately  180  per  cent);  quartered  oak  from  $43  to  $230  per. 
1,000  feet  (approximately  435  per  cent).' 

Cost  of  production  is  the  chief  criterion  in  this  industry  for  esti- 
mating the  advantages  and  disadvantages  of  different  countries. 
The  materials  used  in  the  manufacture  of  sewing  machines  are  prac- 
tically as  cheap  in  the  United  States  as  in  any  part  of  the  world. 
The  money  wages  of  labor  in  the  United  States  are  higher  than  those 
of  competing  countries  in  Europe. 

American  sewing  machines  were  copied  by  German  producers  and 
sold  in  this  country  before  the  war  in  competition  with  and  at  lower 
prices  than  the  domestic  machines  which  nad  to  bear  the  cost  of  the 
creative  ingenuity  which  has  developed  the  industry. 

American  manufacturers  have  reported  to  the  Tariff  Commission 
that  prior  to  the  war  they  met  with  keen  competition  in  all  the 
foreign  fields  to  which  German  machines  were  exported,  and  they 
assert  that  this  competition  was  due  to  lower  costs  of  production 
abroad.  In  1919  the  United  States  actually  exported  about  25  per 
cent  of  its  output  and  during  the  first  11  montns  of  1920  domestic 
exports  were  valued  at  22.7  per  cent  more  than  those  during  the 
corresponding  period  of  1919.  Imports,  during  the  same  periods, 
were  small  as  compared  with  the  e?cports,  but  registered  an  increase 

of  65  per  cent. 

* 

'  Answers  to  questionnaires. 
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Production  in  United  Stalta 

SEWING  MACHINES,  FACTORY. 
[From  questioniiftires.J 


Value. 

1910 J3,898,993 

1911 4....      3,838,510 

1912 4,084,305 

1913 4,846.219 

1914 3,777,739 


Valut 

1915 13,928,126 

1916 6^273,646 

1917 7,900,611 

1918 8,571,564 

1919 10^128,632 


SEWING  MACHINES,  HOUSEHOLD. 
Value. 


1910 t28>603,109 

19U 26,716,738 

1912 24,922,432 

1913 26,350^746 

1914 23,302,229 


Value. 


1915 1....  121,633,827 

1916 26,006,068 

1917 30,157,892 

1918 36,136,078 

1919.. 44,086,778 


SEWING  MACHINES,  ATTACHMENTS  AND  CASES. 

[From  Federal  Census.] 


States. 


Ohio 

Illinois 

Masachuaetts. 
New  York..... 
Connecticut.., 

Indiana 

New  Jersey 

Pennsylvania. 
AU  other 


Total. 


lOvv 


13.601,996 

3,485,373 

1,403,796 

196,006 

3,170,137 

1,725,309 

6,643,348 

210, 146 

1693,388 


21,129,561 


19041 


$3,881,763 

2,711,331 

1,850,683 

106,528 


1909 


$5,972,228 

3,621,654 

1,648,271 

237,480 

2,119,768 


12,319,576  14,763,116 


20,869,870  ;       28,262,416 


Sewing  machini 
Attachments. . . 


Total. 


} 


1899 

118,309,762 
2,815,142 


1904 


21,129,561 


120,860,870 
5,272,647 


26,142,417 


1900 


1914 


122  510  644  /    »0, 716, 818 
f.«,  510,044  ^  675,699 


5,761,772 


28,262,416 


5,846,668 


27,237,680 


SEWING  MACHINES  AND  ATTACHMENTS,  NOT  INCLUDING  CASES. 


States. 


1914 


Ohio 

minds , 

Massachusetts. 
New  York. . . . 
Another 


Total. 


S4, 508, 768 

3,647,849 

1,660,867 

843,721 

11,330,722 


21,391,017 


1  Does  not  include  cases. 

Imports  of  sewing  machines  and  parts  of^  by  countries. 

FISCAL  YEARS. 


Imported  f  rom— 

1915 

»122,Q21 

27,494 

57,111 

8,530 

6,267 

4,353 

1916 

1917 

1918 

19181 

19191 

1920 » 

United  Kingdom 

165,978 

21,148 

9,164 

25 

3,435 

S42,432 
39,683 

$54,737 
48,630 

$69,737 

S4.1.933 

Canaia 

31,023       175,260 
152          4,734 

Oennany 

Holani 

lUUy 

10 
927 

1 

A.1I  other 

"•83i' 

1,412 

1,614 

' 

Total 

524,776 

99,750 

82,962 

104,198 

102,324 

225,541 

$347,387 

>  Calendar  years. 
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Imports  of  sewing  machines  and  parts  for  consumption — Revenue. 


Floral 
years. 


1910  >. 
1911.. 
1912.. 
1913.. 
1014.. 
1915. . 
1016.. 
1917.. 
1918.. 
191K<. 
1910  >. 
1920'. 


Rate  of  duty. 


30  per  rent 

30  percent  and  free 

Free 

do 

do 

do I      100,304.00 

do I        98,245.00 

do 225,541.00 

do I      346,619.00 


Value. 


rr«,964.2A 

52,77(5.00 

70,146.00 

108,947.00 

.'>86,945.00 

516,097.00 

09,710.00 

82,993.00 


Duty  col- 
lected. 


123,069.30 

15,832.80 

21,043.80 

32,6M.10 

5,347.50 


Actual  and  coDpoM 
adTmloRmnU. 


30  per  cent  ad  fikiM. 

Da 

Da 

Da 
30  per  cent  and  ^m. 
Free. 

Da 

Da 

Da 

Da 

Da 

Da 


t  From  Xwi.  A,  1909,  to  June  30. 1910,  under  act  of  1909. 

«  Of  thLs,  $.'i69.120  was  imported  free  of  duty,  after  Oct.  4, 1913. 

•  Calendar  years. 

Domestic  exports  of  sewing  machines  and  parts, 

FISCAL  YEARS. 


Exported  to— 


U<iited  Kingdom 

Japan , 

Australia , 

Philippines 

Braiil , 

Canada 

Cuba 

An^ntina , 

(lermanv 

Holland'. 

Mexico , 

Russia , 

Chown , 

All  others 

ToUl , 


1910 


Exported  to- 


United  Kingdom. 

Japan 

Australia 

PhiUopines 

Bratil 

Canada 

Cuba 

.\n^ntina 

(Jermany 

Holland 

Mexico 

Russia 

Cho*en 

.VII  others 


»1, 746, 474 

76,800 

201,328 

27,277 

774,810 

462, 128 

306,972 

581,4.'M) 

1,110.479 

.iO4,013 

469,254 

106,778 

3,122 

1,052,9.S8 


7,513,852 


1911 


$1,826,097 
240,072 
455,  .i20 
110,708 
92«*,:i06 
436,a'>0 
:)64,at0 
610,780 

1,335,183 

362,737 

.'>54,815 

245,361 

3,016 

1,556,047 


0,080,840 


1012 


92,242.002 
187,603 
511,147 
31/),  623 
1,011,264 
484,687 
3^,020 
724,134 
8.'>8,407 
2.^6, 118 

778,305 

7, 1.^5 

1,654,635 


0,947,312 


1913 


93,016,898 
306,161 
373,406 
227,466 

1,677,141 
.■527,726 
:{98,092 
880,141 
758,215 
200,833 
712,655 
768,331 
22.420 

1,703,661 


11,573,746 


1914 


12,518,520 
125,710 
559,610 
610,541 

1,611,510 
412,422 
360,976 
962,682 
846,166 
244,963 
316,775 

1,416,034 
6,901 

1,501,076 


11,404,801 


Total. 


1916 


t2,M2,610 
125,370 
340,927 
76.804 
163,693 
480.687 
361.571 
253,866 


1917 


$1,307,168 
353.883 
353,831 
380,925 
608,913 
642,239 
417, 582 
228,037 


28,606 
13.4H0 

134,387 
1.10.> 

MW,  077 


1918 


$888,464 
754.700 
627,547 
662,  HI 
1, 167, 124 
.T36.708 
526.646 
341,976 


0,160  ; 

l»2. 470  I 

•J3,437  I 

31,S10  . 

1.0S7,.'i07  i 


230.080 

1.364 

88. -^63 

l,068,73.'i 


1918  > 


$1,115,288 
l,lli0.479 
834,082 
645,737 
783.999 
468,086 
492,911 
257.954 


5,  422, 1 82  '    6,  Xif\,  862       7. 703, 7 1 8 


195, 187 

44 

230. 514 

1.064.300 


8, 138. 500 


1910  & 


$2,406,580 
1,815.06$ 
047,255 
045,730 
742,477 
778.088 
486,787 
386,044 


65,e28 

289,018 

210.405 

.'»41.565 

3,158,626 


12,774,124 


»  CaltMidar  vcar-*. 

«  [n.liido.l  in  "All  others." 


ISU 


t2,4M.M 

ti,m 

401,111 
ISitfl 

a4i.fn 

33S,3» 
17S,«I 
mOH 

60,  sn 

86,40 

64.S>I 

6tt,lll 

m 
i,2n,fli 


6,28,981 


U»t 


7M,a 

4,M<U 


U,iR,H> 
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Pricea  of  sewing  machines. 
[From  quMtionnaire.! 


Company  and  model. 


Rocai7,oak 

34%A 

Hand 

Free: 

HlKh-grade, 
6-drawer 

lledium-grade, 

4-drawer 

National: 

Rotary 

Two-spool 

Vibrator,  first  class . 

Vibrator,  third  class 

Autcnnatic 

New  Home: 

Low-grade,  vibra- 
tor  

Hi^b-grade,  vibra- 
tor  

Standard: 

R-44-R 

N-14-N 

White: 

High-grade, 
6-arawer 

Medium-grade, 

4-drawer 

WiUcox  A  Gibbs: 

Household,     127>3, 

No.2 

Singer: 

Household.  5- 
drawer  cabinet, 
31-15.  No.  5412.... 

If  ^  E.  and  B.  If 


10 


1115.14 
I  10.88 
I    6.48 


17.25 


14.00 

8.70 

20.00 


25.50 
14.00 


50.00 


36.80 
33.00 


11 


915.14 

10.68 

6.48 


12 


17.25 


14.00 

8.70 

20.00 


25.50 
14.00 


50.00 


36.80 
33.00 


915.14 

10.68 

6.48 


26.00 
18.25 
17.25 


14.00 

8.70 

20.00 


14.00 

20.50 

25.50 
14.00 

24.00 
15.75 

5a  00 


3&40 
33.00 


13 


S15.14 

laos 
a  48 


26.00 
18.25 

18.00 
22.50 
14.75 
9.20 
20.75 

14.00 

20.50 

26.25 
16.25 

24.00 
15.75 

5a  00 


38.40 
83.00 


14 


116.14 

ia68 

a48 


26.00 

1&26 

18.00 
22.50 
14.75 
9.20 
20.75 

14.00 

20.59 

26.25 
14.00 

24.00 

15.75 

50.00 


38.40 
33.00 


16 


115.14 

10.68 

6.48 


26.00 

18.25 

18.00 
22.50 
14.75 
9.20 
20.75 

14.26 

20.50 

26.25 
14.00 

26.00 
15.75 

6a  00 


38.40 
38.00 


16 

17 

18 

19 

fl&14 

ia68 

6.48 

$16.85 

12.58 

8.19 

S3ai6 
21.49 
13.04 

131.76 
23.15 
16.35 

26.00 

29.00 

34.00 

46.00 

18.26 

1&26 

2a  50 

27.00 

19.50 
23.50 
16.25 
ia70 
23.75 

2a  50 
23.50 
17.26 
11.70 
24.75 

25.00 
3a  00 
19.75 
14.76 
26.75 

29.00 
33.00 
22.50 
17.00 
29.75 

14.25 

ia49 

1&43 

24.25 

2a  59 

23.29 

27.14 

27.72 

27.25 
14.00 

28.00 
15.25 

3a  25 
18.25 

3a  00 
21.25 

27.00 

28.00 

33.00 

30.00 

16.75 

17.00 

21.50 

28.75 

50.00 

5a  00 

60.00 

5a  00 

38.40 
35.50 

39.60 
38.00 

42.80 
4a  00 

42.80 

4a  00 

20 


129.54 
21.43 


62.00 

34.00 

36.00 
39.50 
29.50 
22.75 
35.25 

36.10 

41.80 

46.00 
31.00 

62.00 
35.00 


40.20 
67.60 


COUKT  AND  TrEASUEY  DECISIONS. 

The  provision  for  ''sewing  machines"  in  paragraph  197  of  the  act 
of  1909  was  construed  to  include  the  followmg: 

Bag-sewing  machines  (Abstract  29683,  T.  D.  32812,  of  1912); 
enabrodiery  attachments  on  sewing  machines  (G.  A.  7582,  T.  D. 
34607,  of  1914);  glove  and  straw  sewing  machines  (G.  A.  7225, 
T.  D.  31623,  of  1911;  Abstract  27886,  T.  D.  32314,  of  1912);  ma- 
chines for  sewing  knitted  goods  (Abstract  26815,  T.  D.  31912,  of 
1911);  sewing-machine  heads  (Abstract  26613,  T.  D.  31866,  of  1911; 
Abstract  23473,  T.  D.  30691,  of  1910;  Abstract  26831,  T.  D.  31923, 
of  1911);  two-needle  heberling  machines  (Abstract  28283,  T.  D. 
32455,  of  1912) ;  book-sewing  machines  (Abstract  27179,  T.  D.  32031, 
of  1911);  machines  for  sewmg  straw  braids  in  the  manufacture  of 
hats  (T.  D.  32735,  of  1912);  shoe-sewing  machines  (Abstract  28250, 
T.D.  32529,  of  1912). 

The  term  ''sewing  machines"  was  interpreted  to  cover  the  various 
styles  of  machines  used  to  make  a  stitch  which  fastens  together 
fabrics  or  material  for  manufacturing  purposes  and  not  to  be  limited 
to  such  as  are  constructed  only  for  family  or  domestic  sewing  pur- 
poses. (G.  A.  7225,  T.  D.  31623,  of  1911.)  An  embrodiery  machine 
IS  a  special  form  of  sewing  machine  primarily  constructed  and  de- 
signea  to  do  all  kinds  of  festooning  and  embroidery  work.  (G.  A. 
7582,  T.  D.  34607,  of  1914.) 

The  following  were  held  not  to  come  within  paragraph  197  of  the 
act  of  1909: 
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Power-transmitting  tables  for  sewing  machines  (G.  A.  7765,  T.  D. 
35644,  of  1915);  Brosser  overstitch  machines  and  others  of  similar 
type  (T.  D.  30639,  of  1910);  wire-stitching  machines  (Abstract 
28141  T.  D.  32396,  of  1912;  Abstract  28587,  T.  D.  32560,  of  1912); 
lace-making  machine  attachments,  bobbin  cotton  economizers  (Ab- 
stract 24063,  T.  D.  20991,  of  1910).  Parts  of  sewing  machines  were 
also  held  not  to  come  within  paragraph  197  of  the  act  of  1909. 
(G.  A.  6967,  T.  D.  30272,  of  1910.) 

Straw-sewing  machines  imported  for  the  use  of  the  Boston  Trade 
School  for  Girls  were  held  to  be  exempt  from  duty  under  the  provision 
in  paragraph, 650  of  the  act  of  1909  for  ''philosophical  and  scientific 
apparatus,  utensils,  instruments,  *  *  *  specially  imported  in 
good  faith  for  the  use  and  by  order  of  any  society  or  institution  incor- 
porated or  estabUshed  solely  for  *  *  *  educational,  scientific, 
or  literary  purposes."  (United  States  v.  Durbrow  Etc.  Co.,  6  Ct. 
Oust.  Appls.  65,  of  1915.) 

Small  sewing  machines  assessed  with  duty  as  toys  were  found  to  be 
fitted  for  other  purposes  than  the  amusement  oi  children  and  were 
held  to  be  free  of  duty  as  sewing  machines  imder  paragraph  441  of  the 
act  of  1913.  (Abstract  40387,  of  1916;  Abstract  40753,  of  1917.) 
A  sewing  n^achine  imported  for  use  in  embroidering,  and  for  that 
reason  lacking  the  presser  foot  and  feed  as  being  unnecessary,  this 
lack  making  no  change  in  the  stitch  made  by  the  machine,  is  still  a 
sewing  machine  within  paragraph  441,  and  not  dutiable  as  an 
broidery  machine  under  paragraph  165.  (Durbrow  v.  United  States, 
9  Ct.  Cust.  Appls.  148,  of  1919.)  Sewing-machine  shuttles  are  class- 
able  as  parts  of  sewing  machines  under  paragraph  441  although 
imported  for  use  in  embroidery  machines.  (Durbrow  v.  United 
States,  9  Ct.  Cust.  Appls.  177,  of  1919.) 

Rates  of  duty — Sewing  machines. 


Act 
of— 


1883. 


Par. 


,     216 


1800....!    215 


1804. 
1807. 


1000. 
1013. 


177 
103 


107 
441 


Tariff  classlflcation  or  description. 


Rates  of  duty,  specific 
and  ad  yalorem. 


Manufactures,  articles,  or  wares,  not  spedaUy  enumerated  or    45  per  cent  ad  ▼alorem. 

provided  for  in  this  act,  composed  wnoUy  or  in  part  of  iron,  < 

steel   ^   *   *   or  anv  other  metal,  and  whether  partly  or  ; 

wholly  manufactured. 
Manufactures,  articles,  or  wares,  not  spedaQy   *   *   *   pro* 

vided  for  in  this  act,  composed  wholly  or  in  part  of  iron,  steel, 

*   *   *   or  any  other  metal,  and  whether  partly  or  wholly 

manufactured. 
Manufactured  articles  or  wares,  not  specially  provided  for  in  this 

act,  composed  wholly  or  in  part  of  any  metal,  and  whether 

partly  or  wholly  manufactured. 
Articles  or  wares  not  specially  provided  for  in  this  act,  composed  i  45  per  cent  ad  valorem. 

wholly  or  in  part  of  iron,  steel,    *    *    *    or  other  metal,  and  ' 

whether  partly  or  wholly  manufactured. 

♦  *    ♦   sowing  machines    *    •    ♦ 

•  ♦    *   sewing  machines    •   •   *    all  the  foregoing,  whether 
imported  in  whole  or  in  parts,  including  repair  parts. 


Da 


35  per  cent  ad  valorem . 


30  per  cent  ad  valorem. 
Free. 


INTERNAL-COMBUSTION  ENGINES. 


Summary. 


From  the  tariff  viewpoint,  the  internal-combustion  engine  industry 
seems  to  fall  naturally  into  two  main  branches,  dependent  upon  the 
character  of  the  fuel  employed.  American  production  of  automobiles 
and  tractors  has  stimulated  the  growth  of  large  efficiently  operated 
plants  producing  great  quantities  of  standarized  gasoline,  kerosene, 
and  other  engines  operating  on  light  fuels.  Most  of  these  eng^es, 
whether  for  vehicles,  launches,  or  for  stationary  use,  are  comparatively 
small,  ranging  up  to  about  50  horsepower  with  the  bulk  of  the  sta- 
tionary engines  made  in  5  or  10  horsepower  units  for  general  farm 
use  or  domestic  electric  lighting  units.  A  large  and  growing  export 
trade  exists  in  this  class  of  apparatus,  since  the  American  proauct 
is  cheaper  than  similar  products  produced  in  other  countries  and  is 
serviceable.  The  other  branch  of  the  industry  is  the  manufacture 
of  heavy-oil  engines  of  either  the  full  Diesel  or  semi-Diesel  type. 
These  engines  are  more  generally  used  abroad  for  stationary  work 
than  in  tnis  country,  ana  foreign-made  marine  engines  in  this  class 
are  more  widely  and  favorably  known  than  those  oi  American  make. 
Stationary  gas  engines  are  ordinarily  large  and  heavy  and  are  now 
an  unimportant  factor  in  American  trade. 

The  manufacture  of  heavy-oil  engines  in  this  country  is  a  com- 
paratively recent  development,  but  rapid  progress  has  been  made, 
particularly  since  1914,  so  that  now  these  engines  are  also  suppliea 
in  complete  varietv  by  American  makers.  On  accoimt  of  the  earlier 
development  of  tne  manufacture  in  various  foreign  countries,  the 
American  manufacturers  are  not  in  as  favorable  a  position  in  the 
trade  in  heavy-oil  engines  as  in  the  production  of  gasoline  or  kerosene 
engines.  Heavy-oil  engines  are  ordinarily  made  in  larger  units  and 
the  bulk  trade  which  permits  ''mass  production"  does  not  exist. 
This  gives  the  foreign  manufacturer  an  opportunity  to  gain  a  better 
realization  of  the  advantages  of  cheaper  labor.  Raw  materials, 
notably  pig  iron,  have  been  cheaper  in  the  United  States  than  in 
the  main  foreign  producing  countries  since  the  war,  but  with  the 
return  to  normal  conditions  the  differences  in  raw  material  cost  in 
the  various  countries  may  be  expected  to  become  too  sUght  to  warrant 
consideration.  Fuel  is  a  fairly  important  item  and  should  be  perma- 
nently cheaper  in  the  United  States.  Raw  materials,  however,  con- 
stitute only  from  30  to  40  per  cent  of  the  cost  of  production. 

There  are  no  statistics  oi  imports,  but  no  considerable  numbers  of 
foreign  enjgines  have  been  sold  in  this  country  in  recent  years.  One 
of  the  chief  items  is  a  Swedish  marine  engine  of  the  Diesel  type. 
There  have  been  a  few  offerings  of  Italian  and  German  heavy-oil 
engines  of  large  size  at  prices  lower  than  American  quotations,  but 
little  if  any  business  has  resulted.     There  is  some  importation  of 
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marine  engines  under  the  provisions  for  the  free  entry  of  marine 
engines  for  the  repair  of  vessels  or  for  the  installation  of  auxiliary 
engines  for  sailing  vessels,  but  most  of  the  engines  that  are  imported 
for  marine  use  are  dutiable  under  the  act  of  1913  at  20  per  cent  as 
manufactures  of  metal,  n.  s.  p.  f. 

Internal-combustion  engines  are  not  specifically  provided  for  in  the 
tariff.  According  to  the  Federal  census,  the  production  in  1914  was 
380,000  engines,  valued  at  over  $50,000,000,  constituting  90  per  cent 
of  the  total  number  and  60  per  cent  of  the  value  of  all  classes  of 
prime  movers  made  in  the  United  States  in  that  year.  Only  71,745 
automobile  engines  appear  in  the  above  figures,  whereas  more  than 
568,000  automobiles  were  made  in  this  country  in  1914  and  almost 
all  of  these  were  equipped  with  American  made  engines.  More 
recent  figures  are  not  yet  available,  but  the  domestic  production  of 
all  kinds  of  internal-combustion  engines  has  increased  very  greatly 
in  every  year  since  the  census  of  1914. 

Summary  table — Intemal-comhusHon  engines. 


Year. 


1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 


Domestic 
production. 


« 954,250,421 


Imports 
for  con 


Domestic 


sumpUan.i      e^^P^rts.' 


(•) 


IS,  633, 350 

10,052,981 

5,729,513 

3,356,801 

9,63li,9(» 

16,782,347 

36,467,963 

30,230,S» 


1  No  Statistics  available. 

*  Not  Including  parts  or  internal-combustion  engines  included  in  commerce  classification  "All  oUier 
engines."  * 

*  Included  under  "  Steam  and  other  engines"  prior  to  1912. 

*  Includes  112,136,584  worth  of  automobile,  airplane,  and  motor-cnrde  eng^es  not  made  by  makers  U 
finished  product,  but  does  not  indude  the  large  value  of  engines  made  in  automobile  factories. 

General  Information. 

tariff  act  of  1913. 

Par.  167.  Articles  or  wares  not  specially  provided  for  in  this  sec- 
tion; *  *  *  jf  composed  wholly  or  in  chief  value  of  iron,  steel, 
lead,  copper,  brass,  nickel,  pewter,  zinc,  aluminum,  or  other  metal, 
but  not  plated  with  gold  or  silver,  and  whether  wholly  or  partly  manu- 
factured, 20  per  centum  ad  valorem. 


description. 


Internal-combustion  eng^ines  are  prime  movers  in  which  the  power 
is  generated  by  the  explosion  of  a  mixture  of  fuel  and  air  in  a  cylinder 
and  include  those  using  gas,  gasoline,  alcohol,  or  other  gaseous  or 
liquid  fuel  which  may  be  volatilized  in  the  cylinder.  They  may  be 
classified  according  to  the  type  of  fuel  used  and  according  to  whether 
they  are  stationary,  portable,  marine,  locomotive  (traction),  auto- 
mobile, airplane,  etc.  In  general,  the  smaller  engines  used  in  this 
country  are  designed  for  the  use  of  gasoline,  although  for  stationary 
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work,  as  in  farm  engines,  small  electric-lighting  units,  etc.,  kerosene 
is  increasingly  used.  In  sugar-producing  countries  (e.  g.,  the  West 
Indies  and  Hawaii)  small  portable  and  stationary  engines  suitable 
for  operation  with  65  to  70  per  cent  alcohol  (which  may  be  made  from 
waste  sugar  liquors)  are  sought.  In  Europe,  South  America,  and 
most  other  countries  kerosene  is  the  almost  universal  fuel  for  small 
internal-combustion  engines,  except  for  automobiles,  and  there  is  a 
tendency  toward  the  greater  adoption  of  kerosene  in  automobiles 
because  of  the  high  cost  of  gasoline  and  benzol  in  those  countries. 

In  the  larger  power  units  heavier  oils  are  now  used  to  an  increasing 
extent.  The  utilization  of  these  fuels  which  require  a  high  tempera- 
ture to  bring  them  to  the  gaseous  state  involves  engines  of  the  Diesel 
or  so-called  semi-Diesel  type,  in  which  the  oil  is  forced  directly  into 
the  cylinder  instead  of  being  gasified  and  mixed  with  air  in  a  car- 
buretor. The  Diesel  engine  utilizes,  directly  in  its  cylinder  any 
heavy  liquid  fuel,  from  kerosene  to  coal  tar.  Unlike  those  adaptea 
only  for  the  lighter  oils,  it  requires  no  carburetor  nor  ignition  sys- 
tems. The  use  of  heavy-oil  engines  is  a  comparatively  recent  de- 
velopment, dating  from  the  completion  of  the  first  successful  engine 
of  this  type  in  1897  by  Dr.  Rudolph  Diesel,  in  Munich,  Germany. 
Ciiide  petroleum  and  the  heavier  petroleum  distillates  or  fuel  oils 
are  generally  used  in  the  United  States  for  those  types  of  engines  since 
kerosene  and  tar  oils  are  relatively  more  costly  and  their  efficiency 
i5  less.  Diesel  engines  are  constructed  to  work  on  either  the  four- 
stroke  cycle  (four  cycle)  or  the  two-stroke  cycle  (two  cycle).  In  the 
latter  compressed  air  under  light  pressure  is  blown  into  the  cylinder 
at  the  bottom  of  the  stroke  to  remove  the  spent  gases.  On  account 
of  the  smaller  size  of  the  units  to  develop  a  given  horsepower,  the 
two-cycle  type,  although  a  trifle  more  comphcated,  is  coining  into 
greater  favor. 

In  internal-combustion  engines  operating  on  gas,  gasoline,  kero- 
sene, and  other  volatile  fuels  the  cylinder  is  filled  with  a  mixture  of 
gas  or  vapor  and  air  (generally  by  suction)  and  this  mixture  Ts  com- 
pressed by  the  upward  stroke  of  the  piston  and  finally  ignited  near 
the  top  of  the  stroke  by  means  of  an  electric  spark  or  other  suitable 
ignition.  In  the  full  Diesel  engine,  pure  air,  with  which  the  cylinder 
is  fiUed,  is  compressed  by  the  upward  traveling  piston  to  a  pressure 
of  500  pounds  or  more  per  square  inch.  The  process  of  compressing 
the  air  heats  it  to  a  temperature  of  about  1,000°  F.  At  or  near  the 
upper  end  of  the  stroke,  the  fuel  is  graduaUy  sprayed  into  the  cylin- 
der and  is  gasified  and  finally  ignited  by  the  heat  of  the  compressed 
air  without  any  supplementary  ignition;  the  mixture  burns  on  the 
first  half  of  the  down  stroke,  after  which  the  hot  gases  continue  to 
expand  in  the  cyUndor  performing  work  on  the  piston  until  they  are 
exliausted.     In  the  so-called  semi-Diesel  engines  the  amount  of  com- 

ression  is  less  and  the  temperature  developed  is  sufficient  to  gasify 
)Ut  not  to  ignite  .the  heavy  oil  sprayed  into  the  cylinder,  and  a  hot 
tul)e,  bulb,  or  similar  device  is  necessary  to  effect  ignition.  The  tube 
f^r  bulb  must  be  heated  when  starting  tne  engine,  but  generally  keeps 
hot  between  the  successive  explosions.  On  account  of  the  higher 
temperature  of  compression,  a  heavier  oil,  or  even  a  residuum,  may 
he  used  in  a  full  Diesel  than  in  a  semi-Diesel  engine,  although  the 
latter  will  operate  on  most  of  the  heavy  oils  commonly  used.  As  a 
rul(^,  the  fuel  is  blown  into  a  full  Diesel  engine  by  means  of  compressed 


r, 
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air,  whereas  in  most  of  the  semi-Diesel  engines  it  is  injected  into  the 
cylinder  by  means  of  a  pump ;  but  this  difference  is  not  material  and 
is  frequently  not  observed,  as  pumps  are  employed  in  many  of  the 
Diesel  engines  made  in  this  country. 

Internal-combustion  engines  are  easily  the  must  efficient  prime 
movers  for  generating  power  from  fuel. .  At  a  constant  load  of  50  per 
cent  of  its  rated  capacity  an  800-horsepower  compound  condensing 
Corliss  engine  (steam)  plant  consumes  29,000  British  thermal  units 
of  heat  per  actual  horsepower  delivered.  This  is  equivalent  to  2.32 
poimds  of  ordinary  coal  or  0.203  gallon  of  fuel  oil.  It  is  claimed  that 
a  full  Diesel  plant  under  similar  conditions  consumes  only  9,800 
British  thermal  units  per  horsepower,  or  only  0.069  gallon  of  fuel 
oil.  Even  when  steam  turbines  are  employed  the  efficiency  is  con- 
siderably lower  than  that  of  heavy-oil  engines.  In  addition  to  the 
marked  economy  while  operating,  the  Diesel  plant  in  common  with 
other  types  of  internal-combustion  engines  has  no  stand-by  fuel  con- 
simiption  while  power  is  not  needed  (nights  and  Sundays),  whereas 
in  a  steam  plant  the  fires  must  be  kept  up  except  when  a  long  shut 
down  is  contemplated.  At  the  average  Diesel  engine  power  plant 
the  fuel  consumption  may  be  taken  at  about  1  gallon  ^of  fuel  oil  for 
each  10  kilowatt  hours  or  shghtly  less  than  the  15  horsepower  hours 
that  may  be  obtained  per  gallon  of  oil  when  running  at  full  load. 

In  the  fall  of  1920  the  price  of  fuel  oil  in  consuming  centers  of  the 
United  States  ranged  from  about  10  cents  to  14  cents  per  gallon  as 
compared  with  about  20  cents  for  kerosene  and  about  30  cents  for 
gasoline.  At  these  prices,  the  fuel  cost  of  a  heavy-oil  engine  is  a 
trifle  more  than  1  cent  per  kilowatt-hour  and  of  a  kerosene  en^ne 
(used  for  small  units)  about  double  this  figure  wdth  gasoline  engines 
still  more  costly  to  run.  In  many  areas,  particularly  in  the  south- 
western part  oi  the  United  States,  where  coal  must  be  transported 
long  distances,  the  use  of  Diesel  type  engines  is  very  much  cheaper 
than  steam.  The  cost  of  installation  is  frequently  greater,  however. 
In  marine  engines  the  relatively  small  bunker  space  is  an  important 
factor  in  favor  of  the  adoption  of  internal-combustion  engines  instead 
of  steam.  In  small  vessels,  and  particularly  auxiliary  sailing  vessels, 
a  kerosene  or  gasoline  engine  is  frequently  installed,  since  they  arc  less 
costly. 

Automobile  engines  are  the  most  important  type  of  internal  com- 
bustion engines  manufactured  in  the  L  nited  States,  but  as  these  are 
generally  manufactured  in  the  automobile  factories  or  supplied  by 
firms  especially  for  the  automobile  trade,  they  are  generally  considered 
as  parts  of  automobiles  and  -will  receive  no  special  contiideration  in 
this  survey. 

Steam  engines  are  specifically  mentioned  in  the  tariff  act  of  1913, 
but  internal  combustion  engines  have  never  received  specific  mention 
in  the  taritt*  being  included  under  other  manufactures  of  metal. 

DOMESTIC   PRODUCTION. 

According  to  the  Census  figures,  the  number  of  internal-combustion 
engines  manufactured  in  the  I  nited  States  in  1914  was. 380,000, 
capable  of  developing  3,680,082  (rated)  horespower  and  valued  at 
$54,250,421.  Internal-combustion  engines  constituted  more  than 
90  per  cent  of  the  total  number  of  prime  movers  manufactured  in  the 
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Fnited  States  in  that  year  and  the  value  was  60  per  cent,  the  total 
value  of  all  the  engines  manufactured.  These  figures  do  not  include 
engines  made  by  automobile  manufacturers  for  use  in  automobiles; 
only  71,745  automobile  engines  were  included,  whereas  more  than 
568,000  automobiles  were  produced  in  that  year,  almost  all  of  which 
were  equipped  with  engines  made  in  the  Umted  States. 
The  production  was  divided  as  follows:  ^ 


Type. 


Stftttoiary  and  portable  < 

Aatomobue* 

Marine 

Traction" 

Another* 


Horse- 
power. 


1,144,991 

1,916,283 

339,638 

250.860 

28,300 


3,680^062 


Value. 


125,606,906 

11,622,961 

^570,245 

8,930,687 

513,623 


M,2Sld,A2l 


^  Includes  50  fire  engines  of  1.200  horsepower. 

'  Not  Indudlng  those  made  by  automobile  manufacturers. 

■  Includes  15  gasoline  locomotiyes. 

*  Kot  including  motorcycle  engines  made  by  motorcycle  makers;  about  63,000  motorcrdes  were  made  in 
1914.  Most  of  theM  eng^es  were  for  use  In  motorcycles,  but  made  by  outside  manufacturers,  although 
urplane  engines  are  also  included  under  this  classifl(»tion. 

The  great  bulk  of  the  internal-combustion  engines  were  rated  at 
less  than  50  horsepower — only  6,234,  or  less  than  2  per  cent,  being 
rated  at  over  49  horsepower.  Of  the  latter,  5,672  were  rated  at 
between  50  and  99  horsepower,  505  were  between  100  and  499,  42 
between  500  and  999,  and  only  15  were  rated  at  1,000  horsepower  or 
over.  Practically  all  of  the  engines  of  100  horsepower  and  over  were 
for  stationary  or  marine  use. 

The  largest  class  of  internal-combustion  engines  were  of  the 
stationary  and  portable  type,  including  farm,  pumping,  logging, 
mine,  air-compressor,  hoisting,  power-generating,  and  various  types 
of  general-purpose  engines.  More  than  6o  per  cent  of  those  manu- 
factured in  this  country  are  of  loss  than  10  horsepower.  Marine 
internal-combustion  engines  include  heavy  oil  (Diesel)  engines,  but 
the  greater  part  of  the  production  consisted  of  small  engines  for  power 
launches,  motor  boats,  etc.,  over  80  per  cent  of  this  class  being  rated 
at  under  10  horsepower.  Traction  engines  include  tractors  of  all 
types  operated  by  internal-combustion  engines,  whether  for  farm  or 
road  uses,  and  nearly  90  per  cent  of  these  were  rated  at  between  10 
and  49  horsepower. 

Raw  materials, — One  of  the  most  important  raw  materials  required 
in  the  production  of  internal-combustion  engines  is  foundry  iron,  since 
the  cjlinders,  base,  and  many  of  the  other  heavy  parts  are  made  of 
cast  iron.  Cast  steel  is  used  in  some  cases  and  a  certain  amount  of 
steel  is  consumed  in  all  engines  of  this  type,  together  with  minor 
quantities  of  brass  and  other  bearing  metals.  As  in  all  kinds  of 
foundry  work,  coke  is  a  fairly  large  item  in  costs.  In  gasoline  and 
kerosene  engines,  ignition  apparatus,  spark  plugs,  carburetors,  and 
other  specialties  generally  supplied  by  other  manufacturers  are  re- 
quired. 

The  percentage  that  raw  materials  bear  to  the  total  cost  of  pro- 
tluction  will  vary  largely  according  to  the  size  and  type  of  the  engine, 
hut  may  be  taken,  in  the  case  of  larger  units  at  least,  at  about  30  to 
40  per  cent  of  the  total  factory  cost.    In  general,  it  may  be  said  that 
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under  afterwar  conditions  American  manufacturers  have  a  slipbi 
advantage  as  compared  ^nth  foreign  engine  makers  in  securing  the 
reqiiisite  supplie*^  of  raw  materials. 

Equipment, — The  equipment  of  factories  making  internal-combus- 
tion engines  is  similar  to  that  of  plants  making  other  classes  of  fairly 
heavy  mrichincry.  A  foundry  is  frequently  connected  with  the 
works  and  the  larger  plants  have  extensive  forging  shops  for  making 
cranksliafts,  etc.  The  smaller  establishments  generallv  purchase 
their  heavy  forgings.  and  in  some  cases  the  castings  afe  also  supplied 
by  outside  firms.  The  remainder  of  the  work  is  largely  done  on 
machine  tools,  chiefly  of  standard  design. 

While  the  ecjuipment  is  heavy  and  quite  expensive,  American 
manufacturers  are  at  no  disadvantage  in  obtaining  their  machinery 
from  domestic  sources  at  prices  that  compare  favorably  with  those 
that  must  be  paid  by  their  foreign  competitors. 

Method  of  production. — Internal  combustion  engines  in  sizes  up  to 
about  100  horsepower  are  made  in  large  quantities  to  standard  design. 
In  this  country,  the  parts  are  interchangeable  and  may  be  put  together 
with  little  if  an}^  fltting  and  finishing  in  the  assemblmg  room.  Most 
of  the  operations  are  mechanical  ana  performed  chiefly  by  automatic 
or  semiautomatic  machinery.  Most  of  the  labor  consists  of  skilled 
machinists  although,  especially  during  the  war,  women  were  occa- 
sionally employed  to  run  certain  types  of  automatic  machine  tools. 
In  the  average"  American  plant,  little  hand  labor  is  required  outside 
of  the  assembling  room. 

The  larger  power  units,  especially  stationary  and  marine  engines 
of  from  100  to  500  horsepower,  are  generally  produced  in  smaller 
lots,  say  four  or  five.  1  ne  principle  of  interchangeable  parts  is. 
however,  maintained  in  the  Lnite(l  States  although  not  always  in 
foreign  countries  where  much  more  hand  labor  is  employed  in  finishing 
and  fitting.  Designs  of  this  class  of  engines  are  changed  on  the  aver- 
age about  once  in  three  or  four  years. 

In  the  largest  units  of  1,000  horsepower  or  over,  the  demand  is  so 
comparatively  small  that  most  of  them  are  produced  to  special 
order  with  considerable  designing  and  engineering  expense  that  must 
be  charged  directly  against  each  machine  instead  of  being  distributed 
over  a  large  production.  Methods  of  production  in  American  plants 
are,  tlierefore,  not  greatly  different  than  those  employed  in  many 
foreign  plants  where  a  larger  amount  of  supervision  is  reauired  and 
the  sj)ecial  character  of  much  of  tlie  work  calls  for  greater  auaptability 
and  individual  skill  on  the  part  of  the  mechanics. 

Onjattication. — Accortling  to  the  census,  tiiere  were  809  establish- 
ments manufacturing  enj^ines  of  various  types  in  1914  and  of  these 
510  made  internal  combustion  engines,  24.'^  made  steam  engines, 
and  52  made  water  wheels,  motors,  and  turbines.  Several  of  the 
establishments  made  more  than  one  type  of  engine.  The  capital 
invested  by  410  firms  which  made  engines  as  their  chief  proaucl. 
inclu<ling  the  manufacture  of  steam  engines  and  water  wneels  as 
well  as  internal  combustion  engines,  was  estimated  at  $131,080,145. 
Tlu'st*  establisiunents  em[)loye<l  ncMiriy  30.000  wa^je  earners  of  whom 
only  02  were  frmah>  and  only  35  were  males  under  10  years  of  age. 
The  value  of  th«'  pro<lucls  made  by  tiiese  firms  was  872,121.112  W 
compared  with  the  value  of  raw  materials  consumed  amounting  t^ 
$30,250,302  or  42  per  cent  of  tiie  sales  value. 


TAKIFF  INFORMATION  SURVEYS.  129 

The  number  of  manufacturers  as  well  as  the  value  of  the  output 
has  doubtless  increased  materially  since  1914.  There  are  now  about 
a  dozen  manufacturers  of  the  fiul  Diesel  type  of  engine,  about  six 
of  whom  are  fairly  large.  The  number  of  makers  of  other  classes  of 
heavy  oil  engines  is  slightly  greater,  whereas  there  are  fully  500 
makers  of  gasoline  and  kerosene  engines. 

The  bulk  of  the  output  of  all  classes  of  internal-combustion  engines 
comes  from  estabUshments  employing  over  100  men.  Most  of  these 
establishments  are  fairly  well  integrated,  although  there  are  a  number 
of  small  portable  engines,  farm  electric-lighting  plants,  motor-boat 
engines,  as  well  as  automobile  and  motor-cycle  enmnes,  which  are 
merely  assembled  by  the  manufacturers,  who  purchase  practically 
all  the  castings,  forgmgs,  and  even  the  lighter  component  parts  from 
specialty  makers.  Larger  miit<s,  however,  must  generally  be  made 
almost  wholly  in  the  same  plant,  owing  to  the  fact,  aside  from  other 
considerations,  that  they  are  produced  in  such  small  quantities  that 
manufacture  of  components  does  not  furnish  sufficient  employment 
for  outside  firms. 

Especially  the  smaller  types  of  engines  and  automobile  engines  are 
frequently  manufactiu'ed  m  establishments  in  which  other  classes  of 
machinery  are  made,  notably  those  requiring  a  self-contained  power 
plant.  In  certain  cases  the  manufacture  of  the  engines  may  be  con- 
sidered as  a  branch  of  business. 

Oeoffraphical  distribution, — ^Michigan,  as  the  center  of  the  automo- 
bile industry,  ranks  first  in  the  production  of  internal-combustion 
engines.    Exclusive  of  the  engines  made  in  automobile  factories,  the 

Eroduction  of  this  State  in  1914  amounted  to  43.9  per  cent  of  the 
orsepower  and  21.2  per  cent  of  the  value  of  the  domestic  output. 
Wisconsin  furnished  14  per  cent  of  the  horsepower  and  19.2  per  cent 
of  the  value;  the  number  of  engines  produced  exceeded  the  actual 
number  made  in  Michigan,  although  on  account  of  the  quantity  of 
small  engines  produced  the  State  ranked  second  in  value  and  horse- 
power rating  of  the  engines  produced.  Illinois  was  the  third  largest 
otate,  on  the  basis  of  horsepower  ratings,  with  a  production  less  tnan 
one-third  that  of  Wisconsm.  Iowa  was  another  large  producer  of 
smaU  engines,  ranking  third  in  the  number  produced,  but  only  seventh 
in  total  horsepower.  Ohio  followed  Michigan  in  the  number  of  auto- 
mobile engines  produced. 

Most  of  the  heavy-oil  engines  are  manufactured  in  the  Eastern  and 
Middle  Western  States,  localities  fairly  adjacent  to  consuming  centers 
for  marine  engines,  but  suffering  almost  as  serious  disadvantage  as 
foreign  inanuntcturers  in  transportation  to  the  main  consiuning 
centers  of  the  larger  stationary  engines,  which  are  used  in  this  country 
chiefly  in  the  Southwest, 

History  of  the  industry, — Previous  to  about  1860  internal-com- 
bustion engines  were  in  the  experimental  stage,  and  the  conamer- 
cial  history  of  the  gas  engine  dates  from  1865,  when  some  400  gas 
engines  were  made  in  Paris  and  about  100  were  made  in  England 
under  Lenoir's  (a  Frenchman)  patents.  These  earlj^  machines  were 
not  particularly  successful,  and  no  real  coDMnercial  success  was 
obtamed  until  1876,  when  Dr.  Otto  perfected  the  engine  which  he  had 
exhibited  at  the  Paris  Exhibition  in  1867  by  usmg  compression, 
thereby  establishing  the  first  engine  of  a  modem  type  (the  common 
four-cycle  or  Otto-cycle  engine). 

63189— 21— c-29 ^9 
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The  history  of  the  gas  engine  since  1876  has  been  one  of  steady 
development.  The  first  two-cycle  engine  to  be  successfully  used  was 
designed  by  Dugald  Clerk,  an  Englismnan,  and  constructed  in  1881. 
Following  the  lapsing  of  the  Otto  patents,  however,  the  four-cycle 
engine  became  almost  imiversally  used  for  small  engines  and  shared 
the  field  with  the  two-cvcle  for  the  very  large  units. 

The  first  practical  oil  engine  was  that  of  Julius  Hock,  of  Vienna, 
produced  in  1870.  Until  1883  Daimler  su^ested  the  idea  of 
making  the  moving  parts  of  internal-combustion  engines,  both  oil 
and  gas,  very  mucn  lighter,  so  as  to  pennit  greater  speeds,  and  on 
March  4,  1887,  ran  the  first  motor  car  propelled  by  a  gasoline  en^e. 

About  1892  Dr.  Adolph  Diesel  designed  the  first  heavy-oil  engine, 
adopting  the  system  oi  high  compression  for  the  volatilization  and 
ignition  of  the  charge. 

While  the  basic  discoveries  in  connection  with  internal-combustion 
engines  were  not  made  in  the  United  States,  American  engineers  have 
kept  up  with  foreign  engineers  in  the  design  and  construction  of 
intemal-combustion  engines,  and  at  the  present  time  American 
engines  are  the  equal  oi  those  made  in  any  part  of  the  world.  In 
standardization  and  concentration  of  production  the  United  State? 
leads  the  world. 

The  manufacture  of  gas,  gasoline,  and  kerosene  engines  in  the 
United  States  has  outstripped  that  of  all  other  countries  combined. 
Heaw  oil  engines,  a  more  recent  development,  were  first  made  in 
the  iJnited  States  under  the  Diesel  patents,  in  1898,  by  one  American 
company  aflSliated  with  a  Swiss  concern.  Since  1911  several  other 
companies  have  entered  the  field,  and  now  that  the  basic  patents 
have  expired  all  classes  of  intemal-combustion  engines  can  now  be 
made  by  an}r  manufacturer  having  the  requisite  equipment  for  making 
heavy  machinery.  While  special  features  of  design  are  still  covered 
by  patents,  patent  control  is  not  a  factor  in  the  industrv. 

Domestic  production  and  consumption. — Due  largely  to  tne  extraor- 
dinary use  of  automobiles  in  this  country  and  the  greater  employ- 
ment of  machinery  on  farms,  the  United  States  is  the  largest  con- 
sumer of  intemal-combustion  engines  in  the  world.  It  is  stated  that 
of  about  8,000,000  motor  cars  in  the  world,  over  7,600,000  are  in  the 
United  States,  and  these  are  estimated  to  contain  over  90  per  cent 
of  the  total  number  of  intemal-combustion  engines.^  In  all  classes 
of  these  engines  American  plant  capacity  is  more  than  ample  to 
supply  any  ordinary  domestic  requirements.  Except  for  compara- 
tively short  periods,  few  plants  have  been  operated  to  maximum 
capacity,  due  frequently  to  a  shortage  of  labor,  but  more  recently  to 
a  declining  demand,  especially  from  abroad. 

Domestic  exports. — ^A  large  export  trade  in  various  classes  of  intemal- 
combustion  engines  had  been  built  up  before  the  outbreak  of  the  war, 
and  during  and  since  the  war  it  expanded  rapidly  both  in  quantity 
and  value.  The  growth  has  been  most  marked  in  the  case  of  traction 
engines,  both  those  using  gasoline  and  kerosene  as  fuel,  although 
substantial  gains  have  been  made  in  all  branches  of  the  trade.  Tne 
extent  of  the  development  is  clearly  shown  by  the  following  table, 

^^^m n-M n 1 ■ — ■ ^    -    ~- ■ "" ' -^ ^^m  i  ■  J  Jii _      j I ^ ""  ~~~ 

I  David  White:  Fetrolenm  Resources  of  the  World.    Annals  of  the  American  Academy  of  Polities' 
Soienoe. 
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compSed  from  the  Jiine  issues  of  the  Monthly  Summary  of  Foreign 
Commerce : 

Comparative  exports  of  internal-combustion  engines  in  1914  and  1920. 

FISCAL  YEARa 


Oa9,  stationary. 


Aatomobile . 

Marine 

Stationary.. 
Traction 


Total  gBMUne. 
Kerofvne 


Total  of  above. 


All  othor  engiDes  *. 
Parts  of  engines  *.. 


1914 


Number. 


3,869 


3,843 

11,606 

19,411 

721 


35,58.1 


39,450 


2,309 


Value. 


S382,613 


1,391,893 
1,599,364 
2,331,242 
1,416,294 


6,738,798 


7,121,306 


932,078 
3,356,764 


1920 


Number. 


4,259 


39,421 
10,231 
28,584 
20,160 


98,396 
23,003 


125,658 


3,822 


Value. 


$803,151 


6,070,449 

3,457,524 

4,457,524 

19,277,357 


33,190,777 
8,543,699 


42,537,627 


3,387,579 
21,763,421 


1  Included  in  "  AU  other  engines"  in  1914. 

*  Includ«i  engines  other  than  internal-combustion  engines  not  spedally  mentioned. 

*  Includea  all  parts  of  engines  not  specially  mentioned;  boilers  and  boiler  tubes  not  included  in  1920. 

Canada  is  the  main  market  for  all  classes  of  the  internal-combustion 
engines  exported,  except  stationary  gas  engines,  but  Latin-American 
countries  are  large  consumers,  especially  Argentina.  The  United 
Kingdom  is  the  cW  market  ^r  stationary  gas  engines,  and  ranks 
next  to  Canada  as  the  destination  for  marine  engines.  Other 
European  coimtries  are  also  important  consumers  of  automobile  and 
traction  engines  and  small  stationary  gasoline  engines,  although  they 
are  rapidly  adopting  kerosene  as  fuel,  owing  to  the  excessive  cost  of 
gasoline.  The  Far  East  and  especially  Japan  has  become  a  much 
more  important  market  for  American  engines  in  recent  jears.  Even 
Australia  is  ^  large  consumer  of  American  engines,  chiefly  for  farm 
and  traction  purposes. 

The  popularity  of  American  engines  in  foreign  markets  is  based 
upon  their  relative  cheapness  and  the  fact  that  they  are  adapted  to 
tne  needs  of  a  developing  country  and  rough  usage.  They  do  not 
ordinarily  compete  with  the  more  expensive  European  engines  for 
city  use  and  for  permanent  inside  use.  In  some  instances,  American 
^nrines  are  sold  py  European  firms  who  also  handle  British,  Belgian, 
Italian,  or  Swedisn  products.  According  to  Consul  W.  L.  Bonney ' 
the  price  of  an  American  2-horsepower  horizontal  gasoline  motor  in 
Argentina  was  $157,  while  the  list  price  of  a  2-horsepower  Belgian 
gasoline  engine  was  $264;  an  American  4-horsepower  engine  was 
i2oO,  as  compared  with  $414  for  a  Belgian  and  $460  for  a  British 
engine  of  similar  power,  all  being  equipped  with  magnetos;  a  popular 
American  6-horsepower  engine,  with  magneto,  was  about  $510, 
while  the  locally  (Rosario)  quoted  price  of  a  Swedish  5-7  horse- 
power model  was  $857.50. 


'Markets  for  Intemal-Coinbustion  Engines  in  South  America.   Commerce  Reports.    Feb.  4,  1920, 
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FOREIGN   PRODUCTION. 

England;  Germany,  Italy,  Belgium,  Switzerland,  Sweden,  and 
France  are  the  chief  European  producers  of  internal-combustioD 
engines,  and  all  of  these  countries  produce  an  excess  over  their  homo 
requirements.  Except  in  England  and  Sweden,  conditions  of  pro- 
duction are  so  unsettled  that  it  is  impossible  to  accurately  guage 
the  competitive  strength.  In  view  of  the  exchange  situation,  occa- 
sional low  bids  have  been  received  for  large  heavy-oil  engines.  In 
one  case  in  the  fall  of  1920  Italian  firms  and  German  firms  placed 
bids  at  20  per  cent  less  than  the  lowest  bid  of  American  manufac- 
turers. The  foreign  competition,  however,  seems  to  be  confined 
largely  to  the  heavy-oil  engines  since  the  war  and  American  makers 
mamtain  their  supremacy  m  home  and  foreign  markets  for  smaller 
units,  especiallv  those  designed  for  using  gasoline. 

England. — Tnere  are  between  30  and  40  manufacturers  of  internal- 
combustion  engines  in  the  United  Kingdom,  including  a  number  of 
very  large  firms.  Most  of  the  establishments  specialize  to  a  con- 
siderable degree,  not  only  upon  more  or  less  standard  designs, 
character  of  fuel,  and  the  uses  for  which  the  engines  are  designed 
(stationary,  traction,  etc.),  but  also  on  sizes,  rractically  all  the 
manufacturers  of  stationary  and  marine  engines  are  members  of  the 
British  Gas  and  Oil  Engine  Manufacturers'  Association,  a  central 
organization  which  looks  oiit  for  the  interests  of  the  trade.  Many 
of  them  are  also  members  of  the  British  Engineers  Association, 
which  is  an  active  organization  in  fostering  export  business.  The 
manufacture  of  automobile,  motorcycle,  and  airplane  engines  is  a 
distinct  branch  of  the  industry,  being  generally  conductea  by  auto- 
mobile makers. 

The  bulk  of  the  British  output  consists  of  small  and  medium 
sized  engines,  especially  gas  engines,  ranging  from  5  to  150  horse- 
power. Kerosene  ('^pariSin'')  engines  are  made  by  from  7  to  10 
manufacturers.  This  industry  has  undergone  a  great  development 
in  recent  years  and  British  engines  have  established  a  reputation  for 
economy  and  soundness  of  design  in  all  markets. 

There  are  perhaps  a  half-dozen  makers  of  large-size  gas  engines — 
that  is,  from  500  to  1,500  horsepower  or  more — but  in  general  the 
home  market  for  gas  engines  is  oi  declining  importance  owing  to  the 
increased  use  of  electric  power  in  the  citv  where  gas  can  be  obtained. 

In  outlying  areas  and  on  the  farms  there  is  still  some  market  for 
kerosene  engines,  but  generally  speaking  the  British  demand  for 
internal-conibustion  engines,  except  for  use  in  automobiles,  is  fairly 
well  satisfied  and  the  domestic  manufacturers  are  looking  to  foreign 
markets  to  dispose  of  an  increasing  percentage  of  their  output. 

The  manufacture  of  full  Diesel  engines  has  not  made  much 
progress  in  the  British  Isles,  but  semi-Diesel  engines  are  made  in 
mcreasing  quantities,  and  this  is  now  considered  one  of  the  strongest 
branches  of  the  industry.  The  estimated  value  of  the  British  output 
in  1912  of  this  class  is  £3,000,000  sterling,  of  which  more  than  one- 
half  is  exported.  As  soon  as  certain  plant  adjustments  are  com- 
pleted an  exportable  surplus  of  a  value  of  at  least  £2,000,000  was 
projected  in  the  spring  oi  1920. 


TABIFF  INFORMATION  SURVEYS.  133 

Most  of  the  kerosene  engines  produced  in  England  are  small  pump- 
ing units,  generally  of  about  5  horsepower.  These  were  quoted  m 
early  1920  at  about  £21  per  horsepower  as  compared  with  about 
£14  per  horsepower  for  the  larger  sizes  of  100  horsepower  and  over. 
The  production  of  kerosene  engines  is  concentrated  amon^  five  large 
producers,  several  of  whom  have  extensive  affiliations  along  other 
lines  of  machinery  manufacture.  The  factories  are  highly  organized 
for  most  economical  operation.  In  one  plant  the  output  of  5  horse- 
power engines  was  80  per  week,  when  visited  by  the  representative 
of  the  commission,  and  was  shortly  to  be  increased  to  150.  The 
various  models  are  well  standardized  in  the  different  makes,  and 
broadly  speaking  the  manufacture  of  each  size  and  type  is  conducted 
in  separate  departments  in  accord  with  the  more  advanced  American 
methods  of  production. 

The  extent  of  standardization  in  one  of  the  larger  plants  is  indi- 
cated by  the  fact  that  it  is  only  necessary  to  change  the  base  (which 
is  bolted  on)  and  substitute  another  flywheel  to  adapt  the  ordinary 
stationary  model  for  marine  use. 

Skilled  mechanics  in  England  were  earning  90  shillings  per  week 
of  47  hours  in  1920  (approximately  38  cents  per  hour  with  exchange 
at  $4),  and  common  Idbor,  apprentices,  etc.,  about  25  cents  per  hour. 

Sweden, — There  are  several  manufacturers  of  internal-combustion 
engines  in  Sweden,  most  of  whom  are  located  in  the  vicinity  of 
Stockholm.  The  only  important  exports  consist  of  heavy-oil  engines, 
particularly  semi-Diesel  engines  for  marine  use.  Prior  to  the  war, 
costs  in  tms  industry  were  doubtless  considerably  lower  than  those 
obtaining  in  England  owing  to  the  relatively  low  wages  and  com- 
paratively cheap  raw  materials.  Foundry  iron  is  normally  imported 
from  Great  Britain,  but  since  the  war,  owing  to  the  shortage  of  pig 
iron  in  all  European  countries,  the  Swedish  firms  have  had  to  import 
considerable  quantities  from  the  United  States.  The  ruling  price 
for  pig  iron  during  the  greater  part  of  1920  was  about  $67  United 
States  currency,  which  mcluded  $14  per  ton  ocean  freight.  Fuel 
was  correspondingly  costly,  coke  selUng  at  approximately  $55  per 
ton  and  obtainable  only  lyith  difficulty,  as  considerable  part  of  the 
supply  had  to  be  imported  from  the  United  States  owing  to  the 
curtailment  of  exports  from  England. 

Wages  were  materially  increased  as  a  result  of  the  war  in  Europe 
and  in  October,  1920,  skiDed  mechanics  were  receiving  1^  Swedish 
crowns  per  hour,  which  is  equivalent  to  about  30  cents  in  American 
currency  at  existing  exchange.  (At  normal  exchange,  Kr.  =  $0,268, 
this  equals  40  cents  per  hour.)  While  these  wages  are  considerably 
less  than  those  paid  even  in  England,  the  methods  of  production  are 
not  so  well  standardized  and  machinery  is  not  used  to  the  same 
extent  so  it  is  doubtful  if  the  labor  cost  is  as  low  as  in  England  or  in 
the  United  States. 

In  general,  the  Swedish  engines  are  boxed  and  shipped  to  the 
United  States  by  regular  liners.  The  ocean  freight  in  1920  averaged 
818  per  ton  or  40  cubic  feet,  although  on  smaller  packages,  weighing 
less  than  1,500  kilograms,  the  October  rate  was  $20,  and  on  boxes 
weighing  from  1,500  to  3,000  kilograms,  the  present  rate  is  $22. 
Since  it  is  not  always  possible  to  obtain  space  on  vessels  from  Stock- 
hobn  tp  New  York,  a  considerable  fraction  of  the  freight  comes  by 
way  of  Gothenburg,  which  involves  an  additional  charge  for  railroad 
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transport  from  Stockholm  to  that  port.  The  rates  in  October,  1920, 
were  Sw.  Kr.  10.64  per  100  kilograms  on  packages  of  less  than  2,500 
kilograms  and  Sw.  Kr.  8  per  100  kilograms  on  heavier  packages. 

Shipping  charges  to  the  United  States  as  paid  by  one  importer  of 
Swedisn  engines  into  the  United  States  amounted  to  about  9  per 
cent  of  the  list  prices  in  Stockholm,  or  7 J  per  cent  of  the  New  York 
price. 

The  Swedish  engines  are  invariablv  costly,  but  are  economical  in 
operation  and  have  exceptional  endurance,  being  well  built  from 
high-class  material. 

IMPORTS. 

There  are  no  statistics  available  to  show  either  the  quantitv  or 
value  of  imports  of  internal-combustion  engines  into  the  United 
States.  Prior  to  the  war  it  is  known  that  there  was  some  importa- 
tion of  stationary  engines  and  a  small  number  of  marine  engines  have 
been  imported  every  year.  Since  1914  the  amount  of  all  classes  of 
engines  imported  has  declined  greatly  and  at  the  present  time,  prac- 
tically the  only  foreim  engines  that  appear  to  have  anything  hke  a 
regular  sale  in  the  United  States  are  those  made  by  Scandmavian 
firms  and  imported  almost  solely  for  marine  use.  Most  of  these  are 
sold  duty  paid  for  the  equipment  of  vessels.  Practically  the  only 
foreign  mtemal-combustion  engines  which  have  appeared  in  the 
American  market  in  recent  years  have  been  heavy-oil  engines  of  either 
the  full  Diesel  or  the  semi-Diesel  type.  There  have  been  a  few 
offerings  of  lafge-sized  Italian  and  German  engines  since  the  war, 
but  no  actual  sales  have  been  as  yet  reported  to  the  commission. 
The  only  gasoline  engines  imported  apparently  are  those  in  the  rela- 
tively few  and  costly  automooiles  imported. 

PRICES. 

On  accoimt  of  the  ^eat  variety  of  types  and  sizes  of  intemal-com- 
bustion  engines,  it  is  impossible  to  present  detailed  prices  which  will 
represent  the  trade  as  a  whole.  Variations  in  design,  economy  in 
operation,  and  type  of  construction  result  in  a  considerable  difference 
m  the  quotations  for  engines  using  the  same  fuel,  havii^  the  same 
horsepower  rating,  and  used  for  similar  purposes. 

In  general,  the  prices  of  gasoline  and  kerosene  engines  for  ordinary 
stationary  work  may  be  taken  at  an  average  of  about  $65  per  rated 
horsepower  in  small  sizes,  say,  up  to  about  10  horsepower.  There  are 
some  gasoline  engines  of  about  25  horsepower  which  sell  in  the  United 
States  at  only  $50  per  horsepower.  Heavy-oil  engines  are  invariably 
more  expensive  in  initial  cost.  A  representative  semi-Diesel  engine 
of  10  horsepower  sells  for  $90  per  horsepower,  while  a  200-horsepower 
engine  of  similar  type  is  quoted  at  $65  per  horsepower.  Full  Diesel 
engines  because  of  their  greater  weight  are  mvariably^  more  costly,  a 
representative  American  stationar}'  model  being  priced  at  approxi- 
mately $120  per  horsepower  in  sizes  between  120  and  500  horsepo\*er. 
A  large  marine  engine  made  by  the  same  firm  is  quoted  at  $110  per 
horsepower. 

American  internal-combustion  engines  of  all  classes,  except  perhaps 
the  large,  full  Diesel  engines,  are  generally  priced  much  lower  than  those 
made  abroad.     As  compared  with  prices  in  England,  the  ordinarj' 
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small  pumping  engines  of  American  manufacture  are  nearly  15  per 
cent  lower  (exchange,  £1  ^=^$3. 50),  but  in  the  larger  units  the  difference 
between  English  and  American  prices  is  very  slight,  owing  to  the 
depreciation  in  exchange.  While  Italian  and  German  firms  have 
recently  bid  20  per  cent  less  than  American  manufacturers  on  special 
contracts  for  large  stationary  imits,  their  prices  generally  range  far 
above  the  importation  level  at  the  present  time.  Whereas  in  1913, 
Swedish  marine  engines  of  the  semi-Diesel  type  could  be  imported  at 
nearly  the  same  cost  as  similar  models  made  in  the  United  States, 
the  prices  in  1920,  owing  to  the  enormous  increase  in  cost  of  produc- 
tion and  transi)ortation  charges,  are  now  from  50  to  60  per  cent  more 
than  those  of  similar  engines  of  American  manufacture. 

The  following  prices  were  quoted  for  New  York  delivery  in  October, 
1920,  for  a  weU-Known  heavy-oil  marine  engine  of  Swedish  make: 


Indicated  horsepower. 


10  horsepower.. 
Whonsepower.. 
160  horsepower. 
320  horsepower. 
SOO  horsepower. 


Duty  not 
paid. 


Duty  paid. 


12,265 
10,640 
19,950 
37,240 
74,480 

S2,ogo 

12,660 
23,730 
44,300 
98,600 

It  is  almost  impossible  to  make  a  definite  comparison  between 
present  and  prewar  prices  owing  to  the  fact  that  certain  lines  have 
oeen  advanced  mucn  more  than  others.  In  general,  however,  it 
would  seem  that  American  prices  have  increased  only  about  60  to  70 
per  cent  on  the  average  since  1914  and  that  most  of  tnis  increase  took 
place  prior  to  July,  1918,  there  having  been  few  changes  in  the  lists 
since  the  signing  of  the  armistice.  European  prices,  on  the  other 
hand,  hasre  advanced  as  much  as  300  per  cent  in  some  instances  and  in 
ahnost  every  case  100  per  cent  or  more. 

TARIFF  HISTORY. 

Internal-combustion  engines  have  not  received  specific  mention  in 
any  American  tariff  acts  and  are  included  as  ** manufactures  of  metal" 
dutiable  at  20  per  cent  under  the  act  of  1913  as  compared  with  45  per 
cent  ad  valorem  imder  the  act  of  1909.  In  view  of  the  lack  of  import 
statistics,  it  is  impossible  to  get  data  to  show  the  effect  of  thife  reduc- 
tion upon  imports.  While  one  or  two  foreign  firms  established 
agencies  in  this  country  about  the  time  the  duty  was  reduced,  it  does 
not  appear  that  any  marked  increase  resulted  in  the  amoimt  of  foreign 
business  in  the  few  months  subsequent  to  the  reduction  and  prior  to 
the  outbreak  of  the  war  in  Em-ope. 

COMPETrriVE    CONDITIONS. 

As  the  largest  producer  and  consumer  of  internal-combustion 
engines  in  the  world,  the  United  States  has  had  a  peculiar  opportunity 
to  develop  designs  best  suited  to  economical  production  in  large 
quantities.  This  is  evidenced  by  the  imiformly  lower  prices  charged 
by  American  makers,  both  in  home  and  foreign  markets.  While 
American  wages  are  from  50  per  cent  to  200  per  cent  higher  than  those 
paid  in  certam  other  manufacturuig  countries,  the  labor  cost  of  pro- 
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ihiction  of  staudanl  (Mig:'ni<>s  which  ('an  1)0.  inado  iii  larjijo  uumWrs 
i)jio  (lesijni  is  in  most  casos  lowor  than  in  anv  foroiscn  factorv. 
land  s(HMns  (<»  ])o  th<^  only  countrv  where  ki»ros(»jic  or  <>:asoIine  engint 
an*  j)rodii(V(l  at  anytliing  like  as  low  cost  as  in  the  United  States,  aiicf 
the  difT(Tenc(^  then*  is  now  dii<^  solely  to  tlu^  exchange  situation  and  i^ 
too  slight  to  allow  British  enghies  to  be  sold  on  a  competitive  price 
basis  in  the  United  States. 

Thc!  only  ])rice  c()m})etitioji  that  may  be  expected  from  fnroipi 
makt»rs  is  in  the  class  of  lu^avy-oil  engines,  parti<!ularlv  those  of  the 
full  Diesel  tyj>e,  whicli  arc*  }>roduciMl  in  relatively  small  numbers  and 
therefore  not  so  well  adapted  to  American  methods  of  mass  pn)iliir- 
tioji.  But  even  in  this  branch  of  the  hidustry  much  })rogn^'2s  has 
l)et»n  ma<le  in  ixu:ent  years  an<l  some  ex]>ort  trade  has  developed  in 
competition  with  Kurop(^an  firms,  wlio,  however,  can  not  yet  be  said 
to  havtt  fully  recovcn^d  from  the  effiM'ts  of  the  war. 

With  the  possible  exception  of  engines  of  the  full  Diesel  type, 
the  only  basis  u])on  which  the  foreign  engines  can  be  sold  is  that  of 
quality,  endurance,  and  fuel  economy.  While  certain  foreign  makes 
excel  the  average  American  product  in  design  and  efliciencv,  the  do- 
mestic engines  are  mucli  cnoaper  and  generally  well  adapted  to 
American  conditions.  The  average  probable  life  of  an  internal- 
combustion  engine  installation  can  be  taken  at  about  20  veai-s.  and 
in  this  time  tlie  ordinary  American  plant  would  normally  expand 
so  that  the  old  equi|)ment  would  be  scrapped.  For  this  reason  a 
saving  in  first  cost  is  more  important  than  a  longer  life  or  even  some 
slight  economy  of  fuel  consumption,  which  is  less  important  in  this 
count rv  than  abroad,  where  fuel  costs  more. 

A  vital  factor  to  the  domestic  manufacturer  in  his  home  market 
is  the  matter  of  spare  parts.  Even  when  the  foreign  engines  arc 
made  with  interchangeable  parts  (which  is  not  always  the  case), 
it  is  generally  more  ilillicult  to  obtain  spare  to  replace  broken  oi 
worn  |)arts  for  a  foreign  engine  than  for  one  of  domestic  manufacture. 
The  factor  of  service  is  a  selling  argument  put  forth  by  American 
maker>.  which  has  great  weight  with  the  prospective  purchaser, 
who  can  ill  afford  to  have  his  power  plant  idle  lor  weeks  while  waiting 
for  a  s|)are  part  to  com(>  from  abroad. 

Willi  the  gradual  return  to  normal  conditions  in  Europe  the  present 
disparity  between  foreign  and  domestic  prices  of  engines  will  doubt- 
less be  much  reduced.  Kaw  materials  may  be  expected  to  be  ob- 
tainable at  nearly  the  same  |)rices,  here  and  abroad.  And  advantage 
in  fuel  (roke")  cost  in  the  United  States  will  not  materially  affect  the 
cost  of  production.  Quantity  out[)ut  methods  are  bein^  adopted 
abroad  and  eventually  the  lower  wages  of  foreign  machanics  should 
be  rellected  in  the  lab(»r  costs  to  a  much  greater  degree  than  at 
present.  This  n»sull  has  alreadv  been,  in  a  measure,  achieved  in 
England,  with  the  pros|)ect  of  still  lower  costs  as  the  projected  output 
of  <*erlain  models  is  atlainc<l. 

TAKIKF    CONSIDKRATIOXS. 


In  general,  domt^stie  manufacturers  are  not  greatly  concerned 
about  foreign  <'()nipt»tition  except  in  foreign  markets,  but  belief* 
that  a  certain  taritf  prote(*ti()n  shouhl  be  maintained  in  the  domestic 
markei.     Sev<»ral    maiuifacturers    have    expressed    their   confidence 
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that  the  existing  duty  of  20  per  cent  is  sufficient  to  prevent  serious 
inroads  on  the  oomestic  market,  while,  owing  to  the  active  competi- 
tion among  the  domestic  manufacturers,  it  has  no  effect  upon  Ameri- 
can prices. 

Production  of  inteTmal-combustion  engines  ^  in  United  States. 

BY  STATES. 
[From  Federal  Ceasus.] 


States. 


MichifisD 

Wisronsin 

Illinois 

New  York 

Ohio: 

Iowa :     50;431 

Peimsyhrania... i      12,035 

Indiana ]      18,268 


1914 


Number.       Value. 


1014 


States. 


Number. 


97,453     111,523,605 
101,108       10,392,495 


36,156 

9,579 

15,313 


4,627,005 
3,963,591 
3,961,562 
3,499,670 
3,469,281 
2,901,362 


Minnesota 8,444 

California 2,131 

Connecticut 6,944 

Missouri '  7,919 

Another 14,236 

Total '  380,007 


Vafuc. 


$2,849,  S88 

2,432,947 

2,061,  691 

937,  154 

1,629,880 


54,250,421 


BY  CLASS. 


Class. 


— ■ "     ■     ■  ■  w 

?tationary,  portable,  and  fire  engines 

Traction 

Marine 

Automobile,  airplane,  and  motor  cycle ' 

Total • 


1914 


Number.  I     Value. 


250,722  =125,606,905 
10,534  .  8,93rt,rt87 
44,157       7,570,245 


42,113,S37 
12, 136, 584 


Horse- 
power. 


1,144.991 
2.10;  860 
3.J9,638 

1,735,489 
1,944,593 


3,680,082 


I  Includes  112,136,581  In  automobile,  airplane,  and  motor  cycle  engines  not  made  by  makers  of  finished 
product. 
*  Include  onl:f  th(»e  made  by  firms  not  making  complete  automobiles,  airplanes,  or  motor  cycles. 

Domestic  exports^  fiscal  years. 

ENGINES,  INTERNAL  COMBUSTION,  EXCLUSIVE  OF  AUTOMOBILE.* 


Exported  to— 


1912 


1913 


1914 


Number. 


Canada,  including  Newfoundland .... 

Arjrentioa 1 

Australia— New  Zealand 

rrermany 1 

Tnited  JKingdom 1 

Austria '■ 

Russia I 

Fmnce 

Mexico 

Norwav , 

Cuba.: I 

Braiil 

Italy 

Philippines 

China  and  Hongkong ' 

British  India ' 

Japan 

Pwu 

All  others 


9,712 

3,328 

3,769 

1,352 

1,841 

963 

824 

1,3H4 

454 

701 

353 

271 

236 

188 

40 

71 

39 


Value. 


Number.      Value. 


14,388,815 

1,008,298 

720,816 

399, 114 

284,876 

245,275 

243,773 

137,546 

121,827 

91,342 

72,724 

71,527 

59, 675 

42,880  ' 

25,717 

18,007  I 

7,o5C 


4,ioe 


(iy3,482 


14,957 

2,251 

4,195 

1,545 

3,711 

1,155 

790 

1,574 

524 

586 

405 

487 

229 

133 

92 

111 

132 

2 

4,875 


Number.  1     Value. 


15,527,370 

759,292 

688,030 

551,930 

257,077 

322,057 

356,471 

168, 128 

12t>,561 

87,685 

95,277 

144,080 

40, 858 

30,713 

22,t)49 

16, 230 

28,022 

7, 153 

823,398 


Total 29,612       8,f;33,250  ,      37,754     10,052,981 


13,933 
1,662 
3,849 
1,277 

4,043  i 
684  ! 
948 

1,513  , 
303 
62ft 
498 
35h  I 
307  I 
2tk>  i 
ls9  I 
142 
221 
12:j  I 

4,»i«>5  ! 

3'".,(k)7  1 


$2,198,716 

3!J9,723 

5<<0,524 

291,594 

202,24  9 

136,818 

349,569 

124,800 

M2,942 

76, 185 

123, 198 

^»5,380 

47, 255 

42,616 

40,417 

27,553 

41,527 

32,823 

7fi5,624 


5, 721),  51 3 


'  Includes  stationary  gas  engines,  stationary,  marine,  and  traction  gasoline  engines  and  kero-.oi:e  eii;;iiies, 
but  does  not  include  •*  All  other  ensriues." 
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Domestic  ezporU^  fiscal  years — Continued. 

ENGINES.  INTERNAL  COMBUSTION,  EXCLUSIVE  OF  AUTOMOBILE-<>Otuiiw4. 


I 


1915 


Exported  to— 


Canada,  including  Newfoundland. 

Argentina , 

Australia- New  Zealand , 

UGrmanv , 

United  Kingdom 

Austria 

Russia 

France , 

Mexico , 

Norway 

Cuba 

Braiil 

lUly 

Philippines 

China  and  Hong  Kong , 

British  IndU 

Japan , 

Peru , 

Another , 


Number. 


11,367 

265 

2,917 

32 

3,270 

2« 

190 

204 

123 

237 

541 

139 

87 

136 

H3 

201 

88 

89 

2,308 


Total 22,288 


Value. 


SI,  195, 158 
35,644 

366,547 
4,956 

555,96:) 
3,337 

294,367 

119,005 
47,807 
40,122 

142,890 
26,316 
22,583 
43.1?2 
15,915 
21,220 
23,714 
25,905 

372,180 


1916 


1917 


Number,  i     Value.      Number.      Valut. 


.1 


1-  I 


24,697     %\,\79,^Vi 
568  '        112,221 
2,686  320,014 


27,978  ' 
517  ! 


3,873 


tJ,  688,30 

Sl.SM 

447,MI 


6,854  I     2,381,505  ;        9,241  |      6,US.7M 


85S 
1,104  , 
292  I 
527  i 
1,013 
270. 
195 
209  I 
165 
20S 
H5  ! 

:i3 

2,492 


571.253 

859,543 

137,377 

80,244 

250,244 

34,323 

128,523 

40,490 

35,620 

24,063 

15,257 

29,432 

427,150 


586 

3,166 

338 

1,386  ■ 

1,679  « 

298 
1,185 
719  . 
188  j 
337  I 
216 
110 
3,362  I 


981,l» 
l.«0.lll 

nLsn 

XB,ill 

*s« 

S77,ai 
UI.W 
M,M 
U,t« 
71, 7M 
71." 
I 


3,356,801         42,276      9,635,908        56,171,     16^782,347 


Exported  to— 


Num- 
ber. 


1918 
Value. 


1918 1 


19901 


Canada  and   New- 
foundland   38,616 

Argentina 1,183 

Australia-New  > 
Zealand 4,076 


I  Num- 
I    ber. 


Value. 


$12,473,161  '  39,417   $15,271,835 
171,979  ,        919  228,670 


Value. 


35,390  ,$12,999,740 
1,270  I        598,940 


497,460       3,689  416,488       4.510 


United  iOngdom....  14,419  ;  10,424,835  ,    9,855       8,877,651 

Kuiuia 482                '  " 

France 3,437 

Mexico 753 

Norway 513 

Cuba 2,167  i 

Braxil 180 

Italy I  6,413 

Philippines 488! 

China  and  Hongkong,  353  I 

British  India 342 

Japan 453  j 

I*eru 327  • 

British  South  Africa 

Another •  2,209  • 


83,840 


1,016,575 

2,886,022  1,829  2,481,788 

639,920  ,  795  '  670,413 

95,291  , 

692,012  •  2,183  725,786 

53,790.  131  40,329 
5,752,822 

184, 3&1 
153,194 

172,695 

139,3.-» 

252,086 


11,400  ;    3,995,320  | 


6,190.    6,089,230 
1,040  ;        771,  {WO 


roi 


1,730  763,710 

341  i         174,530 

I 

;»4,616       1.750-     1,450,330 


189 
592 


114,236  ;        390  274,340    . 

206,157  I        770  393,560  ;. 


172  52,579  \\3f)  2M,980 

862.  S15     13,290     10.1 19,  £»     13,159;     S.  080, 460 


Total 76,411  ,  36,467,963     73,812     39,5:VJ.7!»0  =  78,570  ;  36,578,860     95,279  1    942.32S,(fM 

'_^  J I  I 

IN'TERNAL-COMnrSTION  ENGINES  AND  TAHT.^  < )F-<; AS— STATION ARV.« 


1912 


rJ13 


Exported  t 


'Nuinhpr.       \'aluo.       N'unil-«»r.       N'alue. 


Au'^fria-Hiiiifrary 

Kratui* 

fJoriiiaiiv    

riiiic<l  khtLtlom 

('Utiil'ij 

Mr\u*<> 

<'uha 

Arjcntiiia 

Brazil 

Itnli-ii  [itilia 

Jai'ii 

.Aii>:r.Ji:i 

riltln.|>i:!i-  I  •laii«h.  . 
r.nii  h  -I null  .Vfrjca. 
AllnrLrr       


139 
I 

Sli 
l.'>9 

"?-' 

3'.» 

4'.«7 

15 

li 

31'i 
•«3 
IM 

2tJ 


TMtal. 


I 


:!,."' 1 7 


791 
12,227 

1.1.  UN 
7I,4«* 

:j.3i'.» 
a**.  i.V) 

in. 470 

HI,  Z^.* 
ii,5(.:'. 

3'»»i,  fW{ 


1914 
Numl>er. !     Vi 


19 

$3,146 

12 

•» 

242 

av". 

11,49s 

30 

l,»i.'»:j 

73, 077 

i,ei3 

!»'♦! 

14'.V64K 

1.097 

7(1 

1»>.020 

23 

.iS 

'.♦,  104 

61 

ll.'t 

22,S9l 

147 

L'.i 

4,799 

15 

III 

3.3h7 

13 

.V» 

5,  M6 

^ 

3r» 

2S,2<r 

167 

4'* 

10,372 

W, 

»«l 

UI.9WI 

••W 

3'*»1 

.V*,lls 

199 

ii.tu 
si,tfl 

14J.21 
14,  J» 

'•2 

12,  W 
14,  Iff 


.»,  s7:< 


412,021 


3,869 


j«a.i» 


'  Cult'iidar  ypars. 

*  Iiiciu'lt>l  ill  ".*-tcairi  ainl  othtYlocumotivef"  prlur  :i»  1912. 
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Dome9tie  exports ,  JUcal  years — Continued. 

INTERNAL-COMBUSTION  ENGINES  AND  PARTS  OF— GAS—STATIONARY— Continued. 


Exported  to— 


France 

United  Kingdom.... 

Canada 

Mexico 

Cuba 

Argentina 

Braril 

British  India 

Japan 

Australia 

Philippine  Islands.. 
Briti«(h  South  Africa. 
All  other 


65 

214 

804 

19 

31 

15 

8 

21 

56 

104 

36 

28 

446 


ToUl. 


1,847 


Number,  i     Value. 


13,592 

21,529 

83,342 

4,565 

2,743 

3,0K7 

1,353 

1,695 

16,204 

20,725 

9,174 

3,594 

248,216 


186 

816 

678 

16 

132 

55 

20 

24 

51 

364 

145 

54 

786 


419,819 


3,327 


153,157 

55,962 

58,109 

5,035 

11,956 

3,575 

2,705 

4,929 

6,322 

32,061 

18,682 

5,243 

94,563 


1917 


Value. 


169,648 

128,726 

63,498 

30,031 

36,319 

4,593 

2,496 

9,837 

23,078 

65,647 

67,349 

6,297 

220,582 


352,299  5,361 


718, 101 


Exported  to— 


France 

United  Kingdom.... 

Canada 

Mexico 

Cuba 

Argentina 

Braxfl 

Brithh  India 

Japan 

Atntralia 

Philippine  Islands. . 
British  Sooth  Africa 
.\n  other 

ToUl 


1918 


Num- 
ber. 


368 
503 
434 

53 

281 

182 

1 

12 
183 
574 

22 

1 

644 


3,158 


Value. 


170,957 

53,495 

62,948 

18,238 

45,687 

25,505 

70 

7,603 

61,035 

52,330 

5,843 

116 

158,906 


562,733 


1918 1 


Num- 
ber. 


30 
435 
240 

70 
106 
127 


12 
103 
107 

55 

1 

422 


1,798 


Value. 


•7,167 
55,713 
61,233 
16,766 
18,014 
22,979 


8,185 

68,968 

11,417 

15,885 

116 

192,428 


478,871 


1919' 


Num- 
ber. 


106 

470 

1,714 

115 

33 

7 

11 

29 

75 

361 

104 

24 

587 


3,G36 


Value. 


144,360 

90,545 

181,606 

35,660 

7,673 

1,635 

3,490 

17,183 

23,503 

40,068 

44,986 

3,234 

198,642 


602,584 


1930  « 


Num- 
ber. 


4,303 


Value. 


$817,925 


INTERNAL-COMBUSTION  ENGINES  AND  PARTS  OF— GASOLINE— STATIONARY.* 


Exported  to— 


Austria-Hongiry. . . 

France 

Germanr 

United  Klnf^dom... 

Canada 

Mexico 

Cuba 

Argentina 

BraiU 

British  India 

Japan 

AustraUa 

PhUippine  Islands.. 
Briti^Boath  Africa 
AU  other 

Total 


1913 


1913 


Number.      Value.      Number. 


611 

1,283 

713 

912 

5,096 

238 

143 

2,339 

52 

47 

20 

1,997 

37 

172 

:;473 


16,133 


194,232 

121,068 

146,954 
97,601 

754,570 
42,656 
26,227 

396,550 

10,363 

11,558 

3,220 

306,767 

9,910 

30,034 

411, 143 


988 

1,307 

604 

1,112 

9,699 

232 

134 

1,647 

71 

27 

50 

2,238 

45 

121 

2;  027 


2,462,853  \      30,302 


Value. 


S142.074 

136^805 

101,539 

90^672 

1,209,428 

39,714 

27,162 

334,342 

15,530 

4,697 

6,860 

340^533 

11.039 

23,295 

322,946 


2,876,536 


1914 


Number. 


515 

954 

582 

1,294 

9,885 

120 

205 

1,067 

36 

42 

85 

3,307 

16 

59 

2,344 


19,411 


Value. 


160.314 

77,570 

95^704 

88^972 

1,009,443 

34,230 

29,811 

200^190 

9.664 

8.754 

15,653 

289.863 

5,514 

8,072 

397^588 


2,331,242 


'  Calendar  year. 

<  Inchided  in  "  Steam  and  other  power  stationary  engines"  prior  to  1912. 
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Domestic  exports,  ^fiscal  years — Continued. 

INTEKNAL-COMnrSTION  ENGINES  AND  PARTS  OF— GASOLINE— STATION  A  RY-Cou. 


Exported  to— 


France 

t'liitcd  Kingdom... 

Canada 

Moxico 

Cuba 

Ar)!Ciitina 

Brazil 

British  India 

Japan 

AustralLi 

Philippine  Islands. . 
British  South  Africa. 
All  other 


Total 


1< 

J15 
Value. 
$A,252 

1 
Number. 

916 

j 

Number. ; 
33 

Value. 

565 

155, 526 

2,300 

124, 781 

4,110 

2'>4,<^71 

8,221  : 

607,830 

20,492 

1,533,568 

M  ' 

17,649 

186 

60.638 

24S 

33,589 

632 

76,635 

l.Vl 

19,402 

390 

56,619 

28  ' 

4,811 

17 

2,510 

4 

1,317 

19 

3,455 

13 

3,962 

5 

549 

1,909  ' 

180.294 

828 

77,»43 

A  ; 

W9 

45 

7,929  1 

320 

saMA 

79 

10.983  : 

787  ' 

148,727 

1,721 

276,802 

14,079  ■ 

1,200,308 

29,089 

2,417,158  ' 

i9i: 


1 
787 

siu.'*i: 

3,735 

3sa;a5 

21,687 

i.<HW 

130 

5I.9S 

972 

117,  IM 

211 

3S«SS 

50 

latw 

99 

aoiau 

21 

l«^Stt 

1,581 

i2S4a 

2I» 

29^  3K 

203 

21 IC 
6W.«B 

2;2U 

32;  007 

3,319.4flS 

1918 


191S  « 


1919* 


1930  > 


Exported  to— 


Num- 
ber. 


Value. 


Num-  ! 

I    • —     I 


I 


Fiaiico 

Vnitoil  Kingdom l. 

Canada lu, 

Mexico 

Cuba 1, 

Argentina 

■  '•BZll.  ................ 

British  India 

.Inpan 

Australia i. 

IMiilippinc  Islands 

Briti-'h  S<Hith  Africa. . 
Alloihor I, 


7S4 
191 
390 
2t>n 
Ot't 
037 

.v. 
:>2 

107 

•m 

MS 

no 


1153, 

136, 

1,745> 

99, 

164, 

72. 

l^ 
19, 

27, 

16.% 

Si, 

1.% 

42rt, 


ma 

913 
517 
736 
316 
254 
ftW 
K95 
376 
079 
801 
X\7 
S70 


ber. 


148 

895 

19,103 

282 

1.159 

481 

.36 

42 

116 

1,«9 

37:^ 

1)2 

2.020 


Value. 


S25,720 

137,0')4 

1,  871, 146 

97,19r) 
18(),230 

62,603 
7,077 

18,461 

45,056 
161, 2S.') 
101,029 

17,0y4 
003,729 


Num- 
ber. 


371 

16u535 
348 
873 
515 
60 
l.'W 
1H4 

2.a7) 
20»i 
121 

1, 017 


Value. 


1167, 406 

205,295 

1,762;  886 

138,234 

189,643 

62,656 

1.S866 

62,5:i8 

76,772 

162.450 

92, 747 

27, 278 

618,109 


Nom- 
ber. 


Value. 


Total 27..V)2       3,126,7^.26,609       3,332,181     a>,900       3.671,972  j  32,018     SS^fiJl.lTV 

I.NTEUNAL  CnMBl  STION  EN<ilNES  AND  PARTS  OF— GASOLINE— MARIN  E.» 


1U12 


1913 


19U 


E.\fi«iri«»ii  til  - 


.^ll^tri:i-lIunr.".v '  IV.i 

Fninci' '. lis 

•  M-mniiv 4T.'# 

I'nitnl  Kiiii;di,ni <i3i 

Canaii:i i  m2 

.Mi'xioo '  l.")7 

<'uha 171 

.\rK»'miiu :ui 

Br:wil ]HM) 

British  ImUa 21 

Japan i  i:j 

Anslraliri S'lJ 

Philii'piiip  Isluii'ls .Vs 

Bt  it  1  -h  ^«iut  h  A  frif-u 17 

A 1!  (it  hrr 3.  .VjM 

Tiital s,:<K> 


'alue. 

Nunil)cr. 

Value. 
111,359 

NumbtT.j 
137  1 

Vftlue. 

$l'-..l».'J 

113.3s: 

•>,  .ti  1 

261 

2'.\»')3 

292  1 

23.332 

.■.:i.  Mi2 

7U 

70. 137 

618 

7y),«M 

•lO.iiM 

912 

70, 430 

1,136 

92. 0« 

3i».-,,«»12 

1.771 

3»«.>,13l 

1,747 

»c.9n 

.■^2.J^^^ 

220 

04.017 

15.-4; 

3.4.90 

Xi.-.i'Vj  ' 

207 

3<i.'»s3 

217  1 

sn,M 

W.  3.'>7 

3:.o 

73. 3.->8  , 

375 

:v.oss 

13.  ^»»l 

3s2 

S.S.  |i»9 

301 

63.  M3 

3.  Ull» 

71 

S.146  \ 

86 

12.  SB! 

2,  iWi 

43 

1.-1.316 

52* 

v^m 

127.  .V»ri 

.s<)7 

131.  si» 

1,001 

150. 2l« 

l«>.:.no  ' 

39 

9, 3ltt 

164 

22.915 

7,rM 

11.-. 

li>.>lo  ' 

^  i 

15. 3M 

.M»>.  Ill 

l.sS'i 

r.so.ioi 

5,228 

^7\S» 

'  1  '.ili-'i'i.ir  ^'o.iT. 

•  1:-.  ■.'.i'l-"l  111  ••  Vil   iH.iT  ••i.i^.iK'S-iii'i  ii.irl>"  piiiif  to  l'.»12. 


1.317,109         10,910.     1.5.y),926         11.6U0  1       l.dM.SM 
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Domestic  exports ^  fiscal  years — Continued. 

INTERNAL-COMBUSTION  ENGINES  AND  PARTS  OF— GASOLINE— MARINE-Continued. 


Exported  to— 


France 

I'nited  Kingdom.... 

Canada 

Mexico 

Cuba 

Aigentina 

Brazil 

fiiitish  India 

Japan 

Ao^traUa. 

PhUippine  Islands. . 
British  Sooth  Africa 
AUotlier 

Total 


1915 


Number.!     Value. 


81 

675 

1,042 

45 
228 

90 
102 
179 

19 
603 

91 

106 

2,644 


$8^661 
64,189 

147,730 
13,193 
29,027 
11,327 
17,428 
18,208 
3,548 
85,517 
20,137 
12,134 

322,377 


1916 


Number. 


5,907  I        753,476 


69 

1,287 

1,761 

64 

189 

105 

228 

166 

29 

733 

17 

130 

3,225 


8,002 


Value. 


18,620 

227,643 

1,780,873 

30,255 

26,344 

14, 101 

25,862 

15,679 

8,386 

96,496 

4,319 

13,897 

889,478 


1917 


8,139,055  9,815        2,204,114 


Value. 


$147,384 
97,587 

757,735 
35,458 
45,776 
30,788 
26,492 
26,166 
10,962 
87,120 
32,522 
12.334 

893,790 


1918 

1918  > 

1919  s                          1920* 

1 

Exported  to— 

Num* 
ber. 

Value. 

Num- 
ber. 

Value. 

Num- 
ber. 

Value. 

Num- 
ber. 

Value. 

Vr^ce , 

165 

341 

2,553 

79 

421 

196 

105 

260 

154 

313 

73 

13 

2,663 

$170,560 

174,988 

809,973 

40,109 

75,143 

30,004 

19,259 

130,745 

33,243 

55,674 

40,075 

2,079 

1,021,252 

105 

77 
1,593 

88 
371 
164 

76 
123 
235 
440 
137 

18 
2,066 

$348,496 

137^653 

689,283 

68,'329 

74,833 

40,004 

15,823 

76,684 

65,836 

69,410 

52,242 

6,966 

1,245,272 

138 

1,488 

1,306 

193 

310 

130 

113 

102 

453 

456 

447 

100 

5,249 

$120,699 
238,954 
500,367 

United  Kingdom. 

Canada 

Mexico 

230,981 
102,666 
106,194 

69,749 
107,675 
108,796 

84,289 
316,169 

21,197 
2,355,812 

Cuba. 

AfFcntlna 



BiazU 



Britifh  India 

Japan 



AastraUa. 

Phmppine  Islands 

Britilfi  Sonth  Africa. . 

.... 

All  other 

Total 

7,226 

2,603,104 

6,483 

2,790,833 

10,485 

4,363,538  '    9  AlA 

$3,283,041 

INTERNAL-COMBUSTION  ENGINES  AND  PARTS  OF— GASOLINE— TRACTION.  • 


Exported  to— 


lom. 


Aubtria-Hongary. 

France 

(tennany 

Vnited  Kingdc 

Canada 

Mexico 

Cuba 

Argentina 

Brazil 

British  India 

Aasitralia 

British  South  Africa. 
All  othw 


Total. 


1912 


Number. 


54 

6 

78 

139 

1,710 

4 


Value. 


$113,366 

10, 110 

186, 471 

117,380 

3, 166, 507 

12,900 


1913 


Number. 


151 

4 


108 

2 

111 


437,942 
10,432 


141,463 

3,435 

226,509 


2, 367       4, 426, 515 


59 
4 

150 

4 

2,013 

2 

6 

141 

11 


47 
32  ' 
170 


2,639 


Value. 


$164,578 

8^718 

368^756 

13,298 

3,675^691 

3,780 

22,128 

328,701 

35,322 


1914 


Number. 


76,134  ' 

65,883  , 

414,506  ! 


6^177,495 


20 

2 

47 


382 

5 

15 

73 

6 

2 

42 

4 

123 


Value. 


$58,977 

4,986 

121,652 


637, 162 
13,600 

103,915 

8,326 

4,629 

71,428 

11,399 

325,375 


721  I      1,416,294 


>  Calendar  vear. 

*  Included  in  "Steam  and  other  power  traction  engines"  prior  to  1912. 
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Domeitic  exporU,  JUccd  years — Continued. 

GASOLINE— TRACTION  AND  CATERPILLAR. 


Exported  to— 


France 

Uziited  Kingdom 

Canada 

Mexico 

Cuba 

Argentina 

Brazil 

British  India 

Japan 

Australia 

Philippine  Islands . . 
British  South  Africa. 
All  other 


1915 


Number. 


Total. 


25 

81 

252 

5 

24 

4 

1 


IS 
3 
3 

39 


455 


Value. 


$100,500 

345^484 

281,867 

12;  400 

77,581 

1,828 

2,724 


37,144 

12,992 

3,613 

107, 115 


983,198 


1916 


Number. 


284 

641 

680 

26 

60 

18 

5 


32 
2 
2 

99 


1,858 


Value. 


$744,240 

1,843,229 

603,328 

41,449 

135^309 

37,920 

3,216 


1917 


Number. '     Value. 


37,441 
9,560 
1,527 

179,271 


1,204 

2,  an 

2^909 

50 

179 

5 

8 

3 

14 

23 

7 

4 

597 


$1,290,232 

4,777,116 

3,OI7,52S 

91,908 

209,157 

T,  MS 

7,499 

.      1,«» 

20,332 

25,013 

9^137 

3,240 

1,080,73$ 


3,726^496  7,968 


10,540,639 


1918 

1918  > 

1919* 

1030  s 

Exported  to— 

Num- 
ber. 

2,157 

8,926 

5,8^ 

285 

165 

7 

4 

1 

5 

21 

13 

30 

6,116 

Value. 

Num- 
ber. 

Value. 

Num- 
ber. 

Value. 

Num- 
ber. 

Value. 

France 

$2,428,335 

8,913,013 

5,774,288 

430,472 

247,662 

4,050 

11,600 

2,842 

15,016 

19,505 

28,107 

21,267 

6,098,866 

1,542 

5,782 

7,662 

.  258 

199 

53 

13 

3 

14 

28 

65 

36 

7,758 

$2,089,083 

6,641,683 

7,142,427 

418^453 

285,956 

70,828 

16,600 

5,160 

23.032 

34,698 

130,515 

20,518 

7,522,826 

4,620 

2,443 

6,733 

291 

253 

528 

96 

105 

50 

252 

687 

325 

4,053 

$5,066,823 

1,700,728 

6,336,233 

326,855 

345^404 

383,807 

75,054 

86,437 

172,036 

279,371 

769,045 

189,392 

4,284,987 

United  Kingdom 

Canada 

Mexico 

Cuba 



Argentina 

Bratil 

British  India. 

( 

Japan 

Australia 

Philippine  Islands 

British  South  Alrica.. 

All  other 

. 

Total 

23,560 

23,995,023 

23,413 

24,401,779 

20,436 

20,026,172 

22,481 

$21,966,306 

INTERNAL  COMBUSTION  ENGINES  AND  PARTS  OF— KEROSENE  ENGINES.' 


Exported  to— 


France 

United  Kingdom 

Canada 

Mexico 

Cuba 

Argentina 

BrasU 

British  India 

Japan 

Australia 

Philippine  Islands... . 
British  South  Africa. 
All  other 

Total 


1918 


Num- 
ber. 


73 

3,458 

8,940 

76 

285 

161 

15 

18 

4 

546 

62 

43 

1,235 


14,016 


Value. 


$62,565 

1,146,426 

3,912,423 

51,365 

150,204 

40,166 

7,806 

11,610 

2,665 

70,124 

25,425 

8,554 

682,016 


6,180,349 


1918  > 


Num- 
ber. 


4 

2,566 

10,819 

97 

348 

101 

6 

9 

4 

1,285 

121 

25 

1,124 


16,509 


Value. 


$11,320 

1,905^588 

5,607,746 

69,675 

166,753 

32,196 

829 

5,746 

2,665 

139,678 

31,945 

6,965 

554,987 


8,536^113 


1919  » 


Nimi- 
ber. 


958 

4,439 

9,109 

95 

267 

92 

32 

3 

8 

1,897 

306 

63 

1,345 


18;  114 


Value. 


$689,945 

1,609,784 

4,218,654 

40,152 

117,837 

35,373 

10,380 

513 

10,455 

217,665 

236,387 

13,884 

564,070 


7,824,509 


1920  > 


Num- 
ber. 


26,831 


Value. 


$10;  607, 083 


*  Calendar  year. 

'  Included  in  "All  other  eaginesV  prior  to  1918. 
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Domestic  exparU  fiscal  years — Continued. 

INTERNAL  COMBUSTION  ENGINES  AND  PARTS  OF— ALL  OTHER  ENGINES." 


Exported  to— 


Aostria-Himsary. 
France 


Genxuny 

roited  Kiogdom.... 

Canada 

Uezico 

Cuba. 

.Krjpentina 

Braiil 

Briti^  India 

Japan 

AustraUa. 

Pbnippine  Islands... 
British  Soatli  AMca. 
AU  other 


Total. 


1913 


Number. 


2 

46 

9 

1,4^ 

138 

32 

10 

73 

26 

103 

16 

33 

36 

364 


2;  338 


Value. 


1788 

74,140 

12,157 

871,371 

58,030 

15,186 

5,026 

53,780 

6,144 

47,346 

10,050 

27,525 

7,249 

241,478 


1,430^250 


19U 


Number.  I     Value. 


27 
51 
31 
14 
1,336 
56 
40 
14 
12 

6 
39 

6 

34 

48 

595 


2,309 


83,450 
8»543 

28,492 

7,997 

444,255 

43,892 

16,893 
7,955 

10,576 
1.962 
^330 
2,082 

21,931 

5^682 

324,088 


932,078 


1915 


Number. 


86 
1,167 
7 
76 
83 
19 


2 

17 

12 

56 

174 


1,705 


Value. 


81,480 


22,776 
541,992 
21,459 
46,17P 
49,993 
6,612 


683 

2,696 

11,709 

16,^ 

73,536 


794,381 


Exported  to— 


France 

roited  Kingdom 

Canada 

Mexico 

Cuba 

An^entina 

Brad] 

British  India 

Japan 

Australia. 

Philippine  Islands 

British  South  Africa , 

Another 

Total 


1916 


Number. 


Value. 


162 

509 

2,396 

35 

220 
36 
52 
12 
16 

497 
68 
53 

426 


867,299 

492,929 

2,200,501 

63,593 

66,358 

16, 114 

'    14,386 

2,062 

8^828 

104,331 

20,838 

3,493 

401,766 


1917 


Number. 


454 

1,580 

4^900 

45 

441 

231 

85 

57 

36 

547 

158 

41 

2,062 


4,642  I    3,462,498  ;      10,646 


Value. 


1284,867 

516,457 

2,502,138 

66,685 

425,335 
24,836 
39,372 
10,106 
69,292 
83,703 
96,737 
7,583 

942,485 


5,159,496 


1918 


Number. 


125 
564 

964 

132 

280 

63 

22 

42 

21 

111 

149 

206 

510 


3,189 


Value. 


8124,837 

719,060 

916,310 

152,519 

231,526 

4,485 

7,480 

26,714 

17,146 

16^817 

91,084 

35,109 

660^968 


2,894,115 


Exported  to— 


Prance 

United  Kingdom.. 

Canada...... 

Mexico 

Cuba 

Argontina. 

BmiU 

British  India 

Japan 

Amtralia. 


PbiHppine  Islands..  . 
BritishSoathAMca. 
Another 


1918* 


Number. 


293 

592 

753 

147 

308 

150 

12 

19 

28 

96 

115 

198 

695 


Vahie. 


$1,84^956 

777,797 

1,084,568 

152^611 

294,811 

109, 141 

11,443 

0,945 

72,870 

15l621 

217,691 

24^406 

836,568 


Total. 


3^406  !    5^450,418 


1019* 


Number. 


295 

363 

753 

103 

231 

262 

16 

88 

76 

81 

155 

111 

543 


3,077 


Value. 


81,211,501 

74^233 

281,796 

180^720 

248^232 

90,923 

14^529 

22,320 

178,174 

12,264 

223,237 

29,327 

839,646 


3,406,891 


1920* 


Number. 


6,867 


Value. 


84,431,019 


*  Calendar  year. 

*Indaded  in  "All  other  engines  and  parts  ofV  prior  to  1913. 
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Domestic  exporUj  fiscal  years — Continued. 

INTERNAL<;OMBUSTION  ENGINES  AND  PARTS  OF— ALL  OTHER  PARTS  OF  ENGINES  » 


Exported  to— 


Au8tri»-Hiingary . . . . 

France 

Germany 

United  Kingdom.... 

Canada 

Mexico 

Cuba 

Argentina 

Brazil 

British  India 

Japan 

Australia 

Philippine  Islands. . . 
British  South  Africa 
All  other 

Total 


1912 


Value. 
111,457 

15,653 
102,344 

74,898 

1, 910, 410 

348^273 

461,944 

72,492 
274,340 

17,445 

6i026 

48,874 
128,805 

37,180 
688^200 


1913 


Value. 
$9,906 
20,828 
72,788 
98>956 
1,436.820 

378,436 

493  298 
92,953 

224,868 
9,569 
78,069 
67,912 
76,786 
16,136 

688^787 


1914 


1915 


1916 


1917 


Value. 

Value. 

$13,898  ' 

$1,937 

26,642 

86,637 

49,394 

2,626 

80,429 

415, 151 

988,735 

868,602 

310, 118 

103,537 

566,323 

459,156 

60,664 

33,317 

228.274 

60,661 

10.053 

20.734 

39,628  , 

40,860 

79,698 

96,301 

100,179 

54,502 

16,556 

39,571 

788, 173  > 

672,511 

Value, 


Value. 


$496,799;     $3^883,975 


701,963 

2,162,951 

164,924 

743,264 

151,758 

127,545 

64.024 

39,821 

27^506 

31,734 

83,104 

2,228,108 


1,940,110 

3,636,929 
368^022 

1,346, 333 
305,829 
319, 142 
109,314 
315,655 
171,994 
S2,S76 
117,777 

5^076,093 


4,256^371       3,766,112]    3,356,764,    2,956,103;    7, 273;  523       17,653,7«S 


Exported  to— 


1918 


France 

United  Kingdom.... 

Canada 

Mexico 

Cuba 

Argentina 

Brazil 

British  India 

Japan 

Australia 

Philippine  Islands. . . 
British  South  AlHca 
All  other 

Totel 


Value. 
$2,893,925 

5,815,741 

5,154,901 
259,834 
686,980 
151,890 
512,709 
131,934 
568,426 
90,677 
47,682 
116,239 

3,308,002 


19,738,840 


1918* 

Value. 

$6,093,355 

5,279,820 

5, 571, 678 

310,135 

946,197 

173,648 

1919* 

1 

1920  > 

Value. 

$2, 60S;  627 

3,384^823 

4,774,226 

517,937 

1,127^303 

296,588 

537,423 

122,158 

841,935 

186,523 

657,079 

73,400 

11,748,391 

Value. 

m mm •••••••■••• 

352,663 

****'***'"'** 

111,723 

687,415 

141,519 

74,676 

3&905 

4,641,552 

24,430,286 

26^872,412    $23,142,104 

s  Calendar  year.  •  After  1912,  "Parts  of"  only. 

Rates  of  duty — InternaUcombitstion  engines. 


Act  of—  Par 


1883... 
1890... 

1891... 
1897... 

1909... 

1913... 


216 
215. 

177 
193 

199 

167 


Tariff  classification  or  description. 


Rates  of  duty^specific 
and  ad  valorem. 


Manufactures,  articles  or  wares,  not  specially  enumerated  or  pro-    45  per  cent  ad  valorem. 

vided  for  in  tills  act  composed  wholly  or  in  part  of  iron,  steel,  or  i 

copper,  lead,  nickel,  pewter,  sine,  gold,  silver,  platinum,  or  any  ; 

otner  metal,  and  whether  partly  or  wnoUv  manufactured. 
Manufactures,  articles,  or  wares,  not  spedallv  enumerated  or  pro-  Do. 

vlded  for  In  this  act.  composed  wholly  or  in  part  of  iron,  steel,  i 

lead,  copper,  nickel,  pewter,  zinc,   rold,  silver,  plaanum, 

aluminum,  or  any  other  metal,  and  whether  partly  or  whoUy 

manufactured. 
Manufactured  articles  or  wares,  not  specially  provided  for  in  this    35  per  cent  ad  valorenL 

act,  composed  wholly  or  in  part  of  any  metal,  and  whether 

partly  or  wholly  manufactured. 
Articles  or  wares  not  specially  provided  for  in  this  act,  composed  ,  45  per  eont  adtakrem. 

wholly  or  in  part  of  Iron,  steel,  lead,  copper,  nickel,  pewter,  i 

zinc,  gold,  silver,  platinum,  aluminum,  or  other  metal,  and 

whether  partly  or  wholly  manufactured. 
Articles  or  wares  not  specially  provided  for  in  this  section,  com-  Do. 

posed  wholly  or  in  part  of  iron,  steel,  lead,  copper,  nickel,  pew- 
tor,  tine,  gold,  silver,  platinum,  aluminum,  or  other  metal,  and  . 

whether  partly  or  wholly  manufactured.  ' 

Articles  or  wares  not  spociallv  provided  for  in  this  section;  if  com-  i  50  per  cent  ad  valoRm. 

posed  wholly  or  in  part  of  platinum,  gold,  or  silver,  and  arti-  , 

clcs  or  wares  plated  with  gold  or  silver,  and  whether  partly  or  I 

wholly  manufactured.  I 

If  composed  wholly  or  in  chief  value  of  iron,  steel,  lead,  copper,     20  per  oent  ad  valoretn. 

brass,  nickel,  powtor.  zinc,  aluminum,  or  other  motal.  but  not  i 

f)lated  with  gold  or  silver,  and  whether  partly  or  wholly  manu- 
actured.  ' 


For  decisions  see  Steam  engines,  supra;  see  Steam  engines  and  parts. 


MISCELLANEOUS  MACHINERY. 


Summary. 


This  survey  includes  all  machinery  with  the  following  exceptions, 
which  are  treated  in  other  surveys:  Cash  registers,  linotype  ana  type- 
setting machines,  sewing  machines,  typewriters,  shoe  machinerjr, 
cream  separators,  sand-blast  machines,  sludge  machines,  tar  and  oil 
spreading  machines,  textile  machinery,  electrical  machinery,  agricul- 
tural machinery,  cotton  gins,  printing  presses,  machine  tools,  loco- 
motives, steam  engines,  internal-combustion  engines,  and  vehicles. 

The  manufacture  of  machinery  ranks  high  among  the  industries  of 
the  country,  both  in  importance  and  in  value  of  output.  In  1914  the 
value  of  product  of  31  of  the  principal  classes,  excluding  those  noted 
above,  amounted  to  $184,524,809.  In  addition  to  these  classes  there 
are  many  others  of  less  value,  but  aggregating  a  large  amount.  The 
capital  invested  is  not  shown,  on  account  of  overiapping  among  the 
industries.  Production  of  machinery  is  carried  on  throughout  the 
country,  but  is  concentrated  in  the  northeastern  and  east-central 
sections. 

The  chief  producing  countries  are  the  United  States.  Great  Britain, 
and  Germany.  Switzerland,  France,  Belgium,  and  Scandinavia, 
however,  furnish  important  outputs.  England  has  been  conserva- 
tive in  adopting  new  production  methods,  and  her  product  is  gener- 
ally well  built  and  relatively  hich  in  price.  In  recent  years  the  adop- 
tion of  more  progressive  methods  has  progressed  rapidly  in  that 
country.  In  Germany  specialization  of  output  and  large-scale 
organization  more  nearly  approached  American  methods. 

rrior  to  the  war  the  bulk  of  the  world's  export  trade  was  about 
equally  divided  between  the  United  States,  Great  Britain,  and 
Germany,  although  England  appeared  to  be  gradually  dropping  into 
third  place. 

Many  imports  to  this  country  are  supplementary  to  American 
manufactures  rather  than  competitive,  liiey  are  scattered  widely 
through  the  machinery  industries. 

Direct  competition  in  the  domestic  market  is  not  active.  The 
American  producer  has  the  advantage  of  lower  material  costs  and, 
especially  over  the  British,  of  more  specialized  production  on  a  large 
scale.  The  great  increase  in  the  value  of  imports  from  Canada,  from 
t200,000  in  1917  to  $2,000,000  in  1918,  is  noteworthy  as  indicating 
possible  future  development.  Canadian  engineering  works  have  been 
greatly  expanded  during  the  war  and  are  in  a  position  to  take  a  large 
export  business.  Japan  may  also  prove  to  be  a  competitor  in  the 
future. 
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Summary  table — Miscellaneous  muchinery,^ 


Year. 

Domestic 

Domestic 
exports. 

Ratio  to  produo> 
tion. 

Value 

(Imports  for 

consumption). 

Amount  of 
duty. 

Actual 
eqoiva- 
kmtad 

-    ptuuuvb&uu. 

Imports. 

Exports. 

yaloran 
rate. 

1910 

834,318,131 
41,706,715 
44,273.772 

Percent. 

Percent. 

|S,466>329.49 
6,792,691.65 
6,138^488.57 
6,416,939.22 

4,749,444.50 

2,909,223.00 
1,721,315.00 
1,945,199.00 
2^267,707.00 
>  2, 493, 423. 00 

$3,809,793.81 
2,811,674.55 
2,711,317.31 
2,839,742.20 

1,124,782.73 

573,756.80 
313,322.80 
340,110.20 
291,422.20 
367,032.40 

PereefU. 
45 

1911 

45 

1912 

' 

45 

1913 

49,643»576 
46^920,552 
34. 163, 463 

.......... 

45 

1914 

1915 

$183,734,809 

2.6 

25 

f            20 
20 

1916 1 

55,004,752 

73,229,028 

76,525,283 

106,930,494 

20 

1917 1 

••         •••■•• 

20 

1918 ' 

20 

1919 

20 

•••••••■••••■• 

1  Owing  to  classification  difficulties,  the  comparisons  in  this  table  are  not  strictlv  correct.  Only  31  prin- 
cipal clafifles  of  the  machinery  discussed  in  this  survey  are  included  in  the  production  figures,  whereas  the 
import  statistics  include  in  addition  to  the  classes  of  machinery  discussed  in  this  sunrey  several  other 
classes  which  are  taken  up  in  other  Tariff  Commission  Surveys. 

*  Calendar  year. 

General  Information. 

tariff  paragraph,  act  of  1913. 

Par.  167.  Articles  or  wares  not  specially  provided  for  in  this 
section;  *  *  *  if  composed  wholly  or  in  chief  value  ol  iron,  steel, 
lead,  copper,  brass,  nickel,  pewter,  zinc,  aluminum,  or  other  metal, 
but  not  plated  with  gold  or  silver,  and  whether  partly  or  wholly 
manufactured,  20  per  cent  ad  valorem. 

DESCRIPTION. 

Machinery  as  the  torir  is  ordinarily  understood  is  specified  in  three 
paragraphs  of  the  act  of  1913. 

Paragraph  441  (free  list)  enumerates  cash  registers,  linotype  and 
typesetting  machines,  sewing  machines,  typewriters,  shoe  machinery, 
cream  separators,  sand-blast  machines,  and  tar  and  oil  spreading 
road  machines. 

Paragraph  391  co\rers  agricultural  machines,  including  cotton  gins 
and  sugar  machiner^^ 

Paragraph  165  includes  steam  engines  and  locomotives,  printing 
presses,  machine  tools,  embroidering  machines,  and  lace-making 
machines. 

Automobiles,  motor  cycles,  and  bicycles  are  covered  in  other  para- 
graphs. 

All  other  machinery  of  whatever  description  is  covered  by  the 
^'basket''  paragraph  167.  This  survey  includes  all  such  unspecified 
machinery,  with  the  following  exceptions,  which  are  treated  separately: 
Internal-combustion  engines,  textile  machinery ,  and  electrical  machin- 
ery. Among  the  more  important  classes  of  machinery  included  are 
flour  and  grist  mill,  mining  and  oil-well,  pa|)er-mill,  refrigerating, 
pumping,  laundry,  elevator,  and  woodworking  machinery.  Rei- 
erence  to  page  153  will  show  the  miscellaneous  character  of  imports 
of  machines  under  this  heading.  Over  50  types  of  machines  are  listed, 
and  there  are  of  course  many  industries  not  represented  in  imports 
for  the  periods  there  shown.  Thoma's  Register  of  American  Manu- 
facturers lists  machinery  under  2,013  subdivisions. 
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POMESTIO  PRODUOnON. 

In  1914  the  value  of  products  of  31  of  the  principal  classes  of  the 
machinery  included  in  this  survey  amounted  to  $183,734,809.  In 
addition  to  these  principal  classes,  there  is  a  great  number  of  other 
types  of  machines  for  which  no  statistics  are  available.  In  value  of 
product  the  most  important  were  pumps,  elevators,  adding  machines, 
mining,  oil-well,  refrigerating,  laundry,  and  woodworking  machinery. 

Machinery  of  some  kind  is  necessary  lor  the  production  of  practi- 
cally all  manufactured  articles  in  the  quantities  required. 

Materials. — Cast  iron  and  steel  constitute  by  far  the  greater  part 
of  the  materials  used.  A  great  variety  of  other  materials,  among 
which  brass,  bearing  metals  and  wood  may  be  mentioned,  enter  to  a 
lesser  extent  into  the  construction  of  manv  machines.  The  American 
supply  of  iron  and  steel  for  machinery  is  adequate  and  equal  in  quality 
to  that  of  any  other  country.  The  domestic  prices  are  at  present 
(1920)  lower  than  European.  The  above  statements  generally  apply 
to  the  more  or  less  advanced  forms  of  iron  and  steel  purchasea  by 
machinery  makers. 

Equipment, — ^The  equipment  is  practically  all  of  American  make, 
and  the  domestic  manufacturer  has  the  advantage  of  the  largest 
supply  of  machine  tools  in  the  world.  American  tool  designs  are 
equal  or  superior  to  those  of  any  other  country  and  have  been  largely 
copied  and  used  by  Europeans. 

Methods  of  proauction, — In  the  production  of  smaller  and  more 
complicated  machines  (such  as  aading  machines)  automatic  ma- 
chinery and  special  machines  are  used  to  a  large  extent.  The  greater 
part  of  the  work  on  the  larger  machines  is  done  by  nonautomatic 
machine  tools,  such  as  lathes,  boring  mills,  and  planers. 

Organization, — vSome  of  the  machinery  iadustries,  supplying  a 
large  demand  for  expensive  machines  (for  example,  elevators  and 
large  pumps),  require  large  capital  and  well-developed  organization. 
Other  industries,  supplying  a  small  highly  specialized  demand,  can 
be  conducted  on  a  very  small  scale.  An  example  of  this  is  the 
manufacture  of  bronze  and  aluminum  powder  machinery;  there  is 
hut  one  small  machme  shop  in  the  country  making  this  product. 

Geographical  distribution. — Production  by  States  is  not  available. 
Machinerv  of  all  kinds  is  chiefly  produced  in  the  more  highly  developed 
uidustriaf  sections  of  the  country,  the  northeast  and  east  central 
regions. 

History  of  the  industry, — ^Machinery  has  been  developed  to  replace 
liand  processes  which  were  too  slow  to  supply  the  demand  and  for 
performing  operations  not  possible  by  hana  labor.  The  United 
otates  has  led  in  this  development  in  most  directions. 

Domestic  production  and.  consumption, — Production  of  31  of  the 
principal  classes  of  miscellaneous  machines  amounted  in  1914  to 
S183,734,809.  A  great  amount  of  other  machinery  is  of  course  pro- 
duced in  addition  to  that  included  in  these  classes.  In  general,  the 
domestic  consumption  is  supplied  by  domestic  production,  and 
exports  greatly  exceed  imports. 

There  are  some  exceptions  to  this  general  statement,  however. 
Prior  to  the  war  the  production  of  certain  classes  of  machines,  chiefly 
those  for  which  the  demand  is  small,  had  not  been  greatly  developed 
in  this  coimtry,  and  in  the  case  of  some  has  not  yet  been  developed. 
The  following  examples  are  noted: 
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Although  in  1914  the  production  of  haJcers'  machineni  in  the  United 
States  amounted  to  over  two  and  a  half  million  dollars,  probably 
exceeding  importation  by  at  least  10  times,  an  English  firm  has 
practically  a  monopoly  of  the  installation  of  equipment  for  very  lai^e 
oakeries.  This  firm  designs,  manufactures,  and  installs  completo 
automatic  equipment  for  an  entire  bakery.  The  American  pro- 
duction is  mauiiy  of  standardized  machines  of  smaller  size.  There 
would  seem  to  be  no  reason  whv  this  class  of  work  could  not  be  done 
in  this  country,  other  than  the  comparatively  limited  market,  wliich 
might  not  offer  sufficient  inducements  for  the  necessary  development 
work. 

DimnomhvolisMng  wlieeh  are  supplied  principally  by  one  firm  in 
Antwerp.  These  wheels  are  circular  stool  plates  w'hicn  must  be  of 
certain  porosity  to  properly  hold  the  diamond  dust.  Durinj^  the 
war  a  few  wheels  were  procluced  in  this  country  but  were  un-ati- 
factory.  The  limited  demand  for  this  product  is  seen  from  the  fa*  t 
that  there  are  in  the  neighborhood  of  400  to  500  workmen  in  the 
diamond-polishing  trade  in  America,  and  a  wheel  usually  lasts  from 
four  to  five  years. 

Calculathuj  macMnes  of  a  certain  design  not  made  in  tliis  country 
have  been  imported  from  Switzerland  for  a  number  of  years.  Ma- 
chines of  the  crank  t\'pe  are  made  in  German)^  at  low  cost  and  may 
compote  actively  in  tbis  coimtry.  Adding  macliines,  especially  tho^- 
w^hion  make  a  printed  li^t,  are  almost  wholly  an  American  develop- 
ment and  are  exported  in  cjuantity. 

Certain  firms  having  foreign  connections,  or  using  foreign  procesM^, 
also  import  foreign  machines,  either  from  preference  or  becaii'-e 
American  machines  are  not  designed  for  the  particular  type  of  proce-- 
used.  Examples  of  this  class  are  certain  rubber-tire  makers,  ten 
importers,  margarine  makers,  paper  finishers,  and  others. 

JJomestic  exports. — In  the  years  immediately  preceding  the  war 
exports  averaged  in  the  neighborhood  of  840,000,000  per  year,  Canada 
taking  about  one-third.  The  remainder  was  widely  distributed 
throughout  the  world.  The  diversified  character  of  the  export  bu'-i- 
ness  is  soon  from  the  fact  that  in  1919  the  exports  of  the  20  principal 
classes  of  machinery  amounted  to  only  40  per  cent  of  the  total  ex- 
ports. Mining,  pumping,  air-compressing,  oil-well,  calculating,  ele- 
vating, and  paper  maclunery  lead  in  value  of  exports. 

The  greater  part  of  tlie  export  business  in  the  prewar  years  was 
with  countries  not  highly  developed  in  manufacturing,  but  since  1014 
exports  to  Groat  Britain,  France,  and  Italy  greatly  increased.  Ex- 
ports to  Germany  have  been  consi(lora1)ly  loss  than  imports  from 
that  country. 

FOREIGN    PRODUCTION. 

The  principal  countries  producing  machinery  arc  the  Ignited  States. 
England,  and  Gonnany.  Belgium,  Franco,  Sweden,  Switzerland, 
anclCanada  also  produce  to  a  lessor  extent.  Few  statistics  of  macliiii- 
ery  production  are  available.  In  1007  production  of  machinery  other 
than  engines,  electrical  and  textile  machinery,  in  Great  i3ritain 
amounted  to  S72, 208,200.  Some  indication  of  the  relative  mamitudo 
may  be  had  from  the  statistics  of  exports  (seep.  152),  though  the>e 
are  not  wholly  comparable,  on  account  of  differences  in  classification. 
In  the  year  1912  exports  of  the  I'nited  wStates,  Great  Britain,  ami 


TABIFF  INFORMATION  SURVEYS.  149 

Germany  were  practically  equal  in  value.  English  exports  were  in- 
creasing only  slightly,  if  at  all,  while  German  exports  of  all  classes 
of  machinery  increased  80  per  cent  from  1909  to  1913.  American 
export  trade  was  also  increasing,  hut  not  so  fast  as  the  German.  It 
should  be  noted  in  this  connection,  however,  that  the  American  home 
consumption  was  much  greater  than  the  German. 

The  principal  British  markets  are  the  British  possessions.  Ger- 
many's largest  export  business  was  with  Russia,  Austria,  France, 
and  the  Umted  Kingdom. 

IMPORTS. 

In  the  five  prewar  vears  for  which  statistics  are  available  imports 
of  miscellaneous  machines  did  not  vary  greatly.  During  this  time 
the  imports  from  England  were  rapidly  decreasing,  while  those  from 
Germany,  though  irregular,  appeared  to  be  increasing,  and  in  1914 
greatly  exceeded  those  from  England.  The  steady  growth  before 
the  war  in  the  proportion  of  German  trade  at  the  expense  of  the 
English  is  indicated  by  the  statistics  for  the  years  1910  to  1914  and 
had  been  in  progress  for  some  25  years.  Between  1890  and  1908 
the  percentage  oi  German  imports  to  the  total  rose  from  7  or  8  to 
about  25,  then  jumped  to  40,  and  in  1914  German  imports  were  three 
times  the  British. 

Importation  of  machinery  in  general  is  supplementary  to  American 
production  rather  than  competitive  and  is  in  the  majority  of  cases 
ilue  to  one  of  three  causes:  (1)  The  comparatively  limited  demand 
for  the  particular  type  imported,  with  the  result  that  little  effort  is 
made  by  American  producers  to  supply  it;  (2)  foreign  patents,  or 
f3)  the  superior  quality  of  the  foreign  product  for  certain  special 
purposes.  Although  there  may  be  indiviaual  industries  in  whicn  the 
importance  of  foreign  competition  is  greater  than  would  appear  from 
the  import  statistics,  yet  the  absence  of  severe  competition,  even 
before  the  war,  is  plainly  indicated.  Importation  did  not  reach  any 
considerable  amount,  either  in  1914  or  1919,  in  any  one  industry, 
with  the  exception  of  automobile  magnetos  in  1914.  Importation  of 
this  article  was  the  product  of  one  German  company.  An  American 
firm  is  now  manufacturing  the  German  design. 

In  1918  Canada  increased  her  exports  to  the  United  States  from 
§200,000  to  $2,000,000  per  year. 

PRICES. 

Oiling  to  the  great  diversity  of  classes,  designs,  and  grades  of 
machinery,  it  is  difficult  to  mane  specific  comparison  of  prices.  In 
general,  German  prewar  prices  were  considerably  lower  than  domestic 
for  equivalent  machines. 

One  firm  making  heavy  machinery  both  in  the  United  States  and 
in  England  reported  *  that  in  1918  the  cost  of  production  in  England 
Was  at  least  £10  per  ton  lower  than  in  the  United  States.  This 
applied  both  to  machines  costing  £40  per  ton,  of  which  material  was 
about  £19,  and  to  machines  costing  £125  or  more.  Other  firms 
roport  that  the  cost  of  standard  machinery  is  slightly  less  in  the 
'^nited  States,  but  that  of  heavy  machinery  is  lower  in  England. 
hi  any  case,  the  differences  are  not  great. 

'  Report  of  P.  M.  Tyler,  U.  S.  Tariff  Commission,  on  Engineering  Products  in  England. 
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TARIFF  HISTORY. 

General  machinery  has  been  included  in  basket  paragraphs  of  j 
tariff  acts  as  manufactures  of  iron  or  steel  not  specially  pro^^i^ 
for.     The  act  of  1894  placed  the  duty  at  35  per  cent  ad  vaJor^: 
Under  the  acts  of  1897  and  1909  it  was  45  per  cent  and  in  191^ 
was  reduced  to  20  per  cent.  , 

From  the  time  m  the  commercial  depression  in  1893  till  1900  i| 
ports  averaged  about  $1,500,000  per  year,  the  tariff  reduction  in  1S| 
resulting  in  no  very  marked  increase. 

In  1900  a  sudden  increase  in  imports  occurred,  after  which  th| 
averaged  about  $3,500,000  per  vear  till  1910,  when  another  sudd^ 
rise  to  nearly  $9,000,000  occurrea.  There  was  no  increase  in  the  yei 
1914,  following  the  reduction  in  the  tariff  to  20  per  cent.  • 

COMPETITIVE   CONDITIONS. 

There  is  Uttle  foreign  competition  in  the  domestic  market,  j 
1914  the  value  of  the  imports  amounted  to  less  than  3  per  cent  of  th 
production.  The  American  industry  has  in  general  the  advantag 
of  better  organization,  production  on  a  larger  scale,  and  greater  spi 
cialization  and  standardization  than  the  ^reign  producers.^  The^ 
advantages  were  before  the  war  greater  over  the  English  manufao 
turer  than  over  the  German.  The  English  maker  is  more  conservi^ 
tive  and  is  not  as  a  rule  eouipped  for  large-scale  production.  IS 
devotes  more  attention  to  nmsn,  builds  his  machme  heavier,  aiU 
often  hesitates  to  put  out  a  cheap  line  of  goods.  A  larger  part  oi| 
English  production  is  from  the  smaller-sizea  shops,  and  these  shops 
turn  out  a  multiplicity  of  designs.  Research  and  experiment  are  notj 
80  actively  pushed  by  the  industrial  houses  as  they  are  in  America. 
All  these  factors  tend  to  increase  the  price  of  the  product,  so  that 
differences  in  wa^es  are  more  or  less  offset.  The  British  are  now, 
however,  approacning  American  practices,  probably  largely  as  a  re- 
sult of  the  war.     They  are  combining  and  specializing  their  output. 

In  general  the  greatest  advantage  of  the  American  maker  over  the 
British  is  in  the  production  of  the  smaller  articles  on  a  large  scale  by 
automatic  machinery.  The  British  maker  will  be  in  his  best  position 
in  the  making  of  the  heavier  classes  of  machines,  and  especially  those 
of  special  design,  where  the  broader  training  of  the  individual  British 
worker  will  be  most  effective. 

German  makers,  on  the  other  hand,  operate  more  along  the  lines 
of  the  American.  The  business  in  general  is  in  the  hands  of  larger 
firms  and  manufacture  is  more  specialized.  While  much  high-grade 
machinery  was  biult  in  Germany,  the  German  makers  also  pushed 
the  lower-priced  grades,  which  made  their  competition  more  effective. 
Previous  to  the  war  there  was  a  German  Association  of  Machinerr 
Builders,  with  over  200  members,  which  was  active  in  standardizing 
machinery  specifications  and  in  advocating  tariff  protection. 

Some  of  the  lines  in  which  competition  appeared  before  the  war 
were  chocolate-making  machinery,  paper-fimsning  machinery,  pack- 
eting,  wrapping,  filling,  and  labeling  machines,  parts  of  roller  bear- 
ings, bronze-powder  machines,  and  others. 

>  Report  of  Departmental  Committee  of  BrltiBh  Board  of  Trade  on  the  Engineering  Trades,  1918. 
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T^lxe  war  placed  the  American  industry  on  a  stronger  footing^  as 
T^^sulted  in  the  development  in  this  comitry  of  tjrpes  and  designs 
r  ixxstchines  and  their  commercial  production  for  which  England  and 
-erxKiany  had  previously  been  depended  upon.  The  war  wso  devel- 
pe<i  greatly  the  engineering  industries  of  Canada.  Conditions  there 
re  quite  similar  to  those  in  the  United  States^  and  it  is  not  unUkelv 
h&t^  competition  may  develop  from  this  direction.  The  British 
Joaird  of  Trade  calls  attention  to  reports  that  Canada,  with  a  popu- 
ation  of  8,000^000,  is  equipped  with  engineering  works  sufficient  for 
i  population  of  24,000,000.  Imports  U'om  Canada  increased  from 
^19S,199  in  the  fiscal  year  1917  to  $2,062,721  in  the  calendar  year 
1918. 

^t,  the  tariff  hearings  in  1913  a  number  of  manufacturers  producing 
i>uxEi.ping,  compressing,  mining,  and  cement  machinery,  engines, 
uet«1rs,  gas  generated,  rock  Inlls,  etc.,  stated  that  tEe  pnce  ol 
materials  was  the  same  in  Europe  and  America,  that  the  cost  of 
Eux-opean  labor  was  one-half  of  the  American,  that  Europe  was  as 
well  equipped  with  machine  tools  as  the  United  States,  and  that  labor 
was  77  per  cent  of  the  American  cost  of  production. 

Dxiring  the  war  period  wages  increased  greatly  in  all  countries.     In 
terms  of  local  currency  the  mcreases  in  certain  foreign  countries  have 
been  even  greater  than  in  the  United  States,  but  owmg  to  the  depre- 
ciation in  the  international  exchange  value  of  certain  European 
paper  currencies  there  is  a  remarkaole  discrepancy  in  wages  paid 
Yi\  JEuropean  countries  for  similar  classes  of  work.    These  wages  can 
not  be  considered  as  having  reached  a  permanent  basis,  owmg  not 
only  to  the  fluctuations  of  international  exchange,  but  also  to  the 
gradual  readjustment  of  the  internal  (domestic)  purchasing  power 
of  the  mark,  franc,  and  other  currencies  to  international  excnange 
values.     The  prices  of  raw  materials  and  fuel  have  also  reflected 
exchajnge  conditions.     It  would  seem  that  at  the  beginning  of  1921 
Ibe  di£^rences  in  the  cost  of  raw  materials  for  machmery  manufac- 
ture here  and  abroad,  when  expressed  in  American  ciurency,  «r« 
unsatisfactory  for  drawing  conclusions  from  a  tariff  view  point. 

Production  of  miscellaneous  machinery  in  United  States. 

[From  Federal  Census.]  * 


Class. 


Pomps  and  pumping  machinery 

Elevators  and  elevator  machinery 

Ad(!Ung  and  calculating  machinery. . . 

Mlnins  machinery 

Oil-well  machinerv 

Refrigerating  machinery 

Laundry  machinerv 

Woodworking  machinery  (other  than 

sawmiU) 

Paper-pulp  mlU  machinery 

Sawmill  madiinery 

w  ladmill  machinery 

Mr-compressing  machinery 

Flour  and  grist  mill  machinery 

Dairy  macainery  (other  than  cream 

separators) 

Cranes 

Brewers*  miachinery 

Road-making  machinery 

Booking,  binding,  and  printing  ma- 
chinery (other  than  presses) 


1014 


$27,466,916 
17,228,101 
14,734,455 
13,253,634 
10,569,483 
10,522,322 
7,565,279 

7,088,980 
6,811,141 
6,303,920 
5,842,778 
5, 158, 121 
5,017,761 

4,334,799 
4,194,457 
3,881,554 
3,545,272 

3,197,319 


Excavating  machinery,  Including 
dredges , 

Concrete  mixers , 

Lawnmowers , 

Rubber  machinery 

Bakers'  machinery 

Brick,pottcry  and  other  clay- working 
machinery 

Vacuum  cleaners 

Oil-mill  machinery 

Paper-working  machinery 

Bottlers',  machinery 

Cannery  mnchinery , . . . , 

Glass-making  machinery 

Leather  working  machinery  (exclud- 
ing shoe  machinery) 

Total 


12,968,965 
2,956,058 
2,848,119 
2,725,897 
2,654,703 

2,438,861 
2,058,524 
1,878,228 
1,777,086 
1,358,625 
1,305,786 
1,090,726 

1,066,939 


183,734,809 
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Imports  of  miscellaneous  machinery ,  by  countries. 

FISCAL  YEARS. 


Imported  from— 


Canada 

United  Kingdom 

Sweden 

Norway 

Denmark 

Switzerland 

Prance 

Germany 

AU  other 

Total 


Imported  f rom— 


19101 


151,251 

4,359,877 

24,031 

13,239 

3,S60 

74,955 

477,823 

3,806,811 

75,955 


19111 


$161,575 

3,793,824 

33,219 

2,643 

700 

71,949 

090,955 

2,715,478 

105,307 


8,888,411       7,575,659 


19121 


192,522 

2,137,665 

21,019 

4,560 

2,028 

133,398 

386,716 

4,205,541 

208,472 


7,191,911 


1913  > 


$84,497 

1,062,372 

88,677 

11, 157 

5,105 

171,853 

266,801 

5,073,250 

133,391 


7,497,103 


1914* 


S85,925 

1,432,441 

34,751 

5,022 

1,901 

248,337 

242,405 

3,442,645 

138,186 


5,631,613 


Canada 

United  Kingdom 

Sweden 

Norway , 

Denmark , 

Switzerland , 

France , 

Germany 

All  other '. 

Total 


1916  « 

1917* 

1246,373 

$198, 199 

873,127 

475,252 

200,063 

840,178 

14,400 

138,235 

8,916 

17,353 

151,862 

113,682 

48,234 

77,484 

153,609 

4,499 

26,330 

42,691 

1,722,904 

1,907,573 

1918* 


S960.141 

313, 119 

150,360 

128, 5(M 

84,209 

62,469 

33,026 


29.916 


1,761,744 


1918  *  6 


S2, 062, 721 

427,504 

395,840 

103,466 

70,325 

39,299 

43,022 


1919  <» 


44,949 


3, 187, 128 


$865,247 

494,513 

163,192 

1,596 

42,351 

101,772 

52,080 

42,179 

122,842 


1,885,772 


1915 « 


$78,230 

1,086,487 

61,204 

4,470 

17.978 

124,779 

60. 3» 

1,440.316 

107, 5«) 


2,979,613 


1920«» 


$3,283,580 


1  Also  includes  cash  rozlsters.  typesetters,  typewriters,  shoe  machinery,  cream  separators,  machine  toob, 
sewing  machines,  and  aU  textile  machinery  except  embroidery  and  lace  making  machines. 

'  Includes  machines  listed  in  note  "a"  and  also  all  textile  machines. 

>  Includes  machine  tools,  all  textile  machinery,  sugar  machinery,  electrical  machinery,  printing  presses, 
engine,  locomotives,  and  cotton  ^ns. 

*  Includes  engines,  printing  presses,  cotton  gins,  electrical  machinery,  locomotives,  and  sugar  machlneory. 

c  Calendar  years. 

Imports  of  miscellaneous  machinery  for  consumption — Revenue. 


Fiscal  year. 


1907.. 
1908.. 
1909.. 
1910.. 
1911.. 
1912.. 
1913.. 
1914. . 
1915.. 
1916.. 
1917. . 
1918.. 
1918  1. 
19191. 


Rates  of  duty. 


45  per  cent 

do : 

do 

do 

do 

do 

do 

45  per  cent  and  20  per  cent. 

20  per  cent 

do 


.do. 
.do. 
.do. 
.do. 


Value. 


$4,978>392.67 
3,663,025.01 
4,207,3ia45 
8,466,329.49 
6, 792, 691.  r5 
6, 138, 48&  57 
6,416,939.22 
4, 749, 444. 50 
2,909,223.00 
1,721,315.00 
1,945,199.00 
2,267,707.00 
3,112,819.00 
2,493,423.00 


Duty 
collected. 


$2,240, 
1,648, 
1,893, 
3,809, 
2,811, 
2,711, 
2,839, 

313, 
340, 
291, 
423, 
262, 


249.52 
317.87 
271.70 
793.81 
674.55 
317.31 
742.20 
782.73 
756.80 
322.80 
110.20 
422.20 
387.00 
201.48 


Actual 
and  com- 
puted ad 

rate. 


Per 


end. 
15 
45 
45 
45 
45 
45 
45 

20^4; 
70 
20 
29 
30 
29 
SO 


1  Calendar  year. 
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Domestie  exports  j  JUcal  years. 
MISCELLANEOUS  MACHINERY. 


Exported  to— 


Frtnce 

Gemumy 

Netherluids 

RoMlaln  Europe... 
United  Kingdom.... 

Canada 

Mexico 

Cuba 

Arf^tina 

Braill 

ChiJe 

Japan 

Australia 

British  Soath  AfHca 

British  India 

PhiKppine  Islands . . 
AU  other 

Total 


1010 


1070,630 

1,102,700 

411,063 

304,173 

2,780,080 

0,048,243 

3,001,222 

1,678,241 

2,331,643 

564,485 

482,107 

1,560,308 

1,205,801 

1,170,602 

404,650 

416,051 

5,777,855 


1011 


1070,375 

1,500,200 

381,104 

706,526 

3,523,701 

13,108,770 

4,308)253 

1,652,148 

2,454,724 

004,443 

507,313 

1,184,845 

1,814,888 

1,354,804 

664,287 

483,288 

5,826,047 


34,318^131  I    41,706,715 


1012 


11,370^608 

1,403,060 

413,676 

667,487 

4,201,743 

14,067,124 

3,507,774 

1,412,082 

3,026,002 

1,402,705 

755,062 

1,013,438 

1,047,635 

1, 176, 100 

350,010 

616,751 

6,662,561 


44,273,772 


1013 


$1,410,343 
1,631,445 

390,072 
1,028)075 
3,060,052 
18,278,170 
4,000,015 
1,502,355 
1,826,102 
1,307,842 

724,035 
1,623,473 
1,005,070 
1,307.372 

542,421 

643,002 
7,371,852 


40,643,576 


1014 


tl,  812, 578 

1,623»338 

476,873 

062,220 

4,701,452 

15,054,287 

2,411,053 

1,465,525 

2,280,800 

020,773 

828,744 

1,  44v,  On 

2,301,357 

1,576,450 

703,420 

707,282 

7,455,748 


1015 


11,353,710 

88,248 

232,778 

521,262 

5,850,261 

10,414,168 

1,156,610 

1, 104, 148 

1,136,604 

400^744 

585,208 

478,421 

1,070^610 

1, 100, 188 

548,012 

520, 512 

6,503,070 


46,020^552,    34,163,463 


Exported  to— 


France 

Italy 

Norway 

Rusaa  in  Europe . . . 

Sweden 

United  Kingdom . . . 

Canada 

Mexico , 

Cuba 

Argentina 

Chile , 

Japan 

AustraHa 

Phiilpplne  Islands. . 
British  South  Africa 
All  other 

Total 


1016 


»4,^6S6 

2,747,523 

644,011 

3,566,093 

300,360 

0,041,017 

12,227,300 

1,403,132 

2,259,463 

1,010,375 

662,574 

1,102,050 

1,089,650 

429,800 

1,527,350 

0,553,451 


55,004,752 


1017 


16,133,016 
2,787,800 
1,114,046 
3,501,355 
458,289 
8,051,470 

20,366,688 
2,346,907 
4,798,851 
1,671,831 
2,112,021 
2,852,611 
2,356,132 
440,470 
1,341,656 

12, 885, 886 


73,220,028 


1018 


95,803,502 

2,071,204 

575,543 

1,076,164 

04,535 

7,308,006 

19,043,104 
4,109,667 
4,431,277 
2,611.654 
3, 182, 723 
5, 001, 470 
1,850,088 
1,201,682 
2,438,071 

12,655,604 


76,525,283 


Class. 


1010 


10181 


10101 


Mining— all  other 

Pump  and  pumpix^. . .. 

Air  compressing 

OUweUf: :. 

Addine  and  calculating. 

£)evatin£ 

Paper  and  pulp 

Flour  and  grist  mill 

Refrlmrating 

Woodworking— all  other 

Sawmai 

Excavating 

WlndmlU 

Road  making 

Power  laundry 

Lawn  mowers 

Laundry— all  other 

Concretemixers 

Brewers 

Another 

Total 


^  Calendar  year. 


1^662,751 

7,484,606 

3,668,688 

3,607,020 

3,417,058 

3,405,000 

3, 101, 442 

2,301,000 

2;  101, 851 

1,761,205 

1,531,574 

1, 007, 932 

074,443 

006,123 

517,563 

433,614 

362,100 

245,708 

177,442 

60,702,483 


S8, 730, 338 

6,006,010 

2L  604,  755 

2^750,286 

1, 074, 250 

2,214,537 

1,667,622 

1,435,211 

1, 436, 110 

1,040,505 

1, 154, 780 

1,274,026 

772,003 

606,522 

420,606 

230,836 

260,136 

315,337 

130,357 

42,200,866 


11^265^310 

0, 067, 458 

3,761,200 

3,613,072 

3,863,217 

2,601,543 

3,058,873 

2,375.802 

2, 141, 110 

2,603,407 

1, 141, 248 

1, 165, 763 

1, 001, 543 

087,012 

706,053 

478,583 

300,736 

246,631 

213,500 

73,426,726 


107,532,420,      77,543,182      123,100,776 


10201 


18,000^003 

13,684,468 

5,490,^07 

6,220,284 

6, 790, 407 

1,517,537 

3,048,607 

1,886,201 

3,810,062 

3,754,823 

1,220,028 

2,042,727 

2,256,750 

1,327,752 

1, 136, 770 

455,021 

003,078 

967,  440 

522;  104 

06,657,650 


162;  703, 078 
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Domestic  exporU,  fiKol  year»— €!ontinued. 

ADDING  AND  CALCULATINO  MACHINES.' 


Exported  to— 


France 

Germany 

Netherlands 

Russia  In  Europe. . . 
United  Kingdom. . . . 

Canada 

Mexico. 

Cuba 

Argentina 

Brazil 

ChUe 

Japan 

Australia , 

British  South  Africa. 

British  India 

Philippine  Islands. . 
All  other 


1911 


931,033 

170^996 

4»341 

1,981 

94^120 

320^326 

5^630 

6,991 

37,354 

21,931 

1,232 

914 

51,796 

2,615 

675 

9,947 

83,920 


1912 


931,832 

180^996 

11,548 

27,258 

123,104 

288^617 

28^962 

19,292 

21,442 

23,093 

1,983 

94 

25^596 

1,698 

2,073 

9,987 

131,803 


1913 


$102;  541 

369,971 

11,994 

21,746 

126^912 

331,477 

11,803 

13,064 

40,773 

26,500 

Z271 

558 

H724 

3»684 


10^893 
143,257 


Total. 


845^802 


928^878]    1,25^168 


1914 


1015 


912&777 

458;  631 

25,509 

25^300 

213^909 

405,125 

6^461 

19^832 

53,990 

19,337 

&893 

703 

45^653 

^983 

990 

9^527 

246^906 


917,658 

34^786 

28^577 

1,00 

58^460 

13^192 

4^569 

11,252 

4,850 

8^947 

3^112 

1,255 

SQL  082 

315 

84 

2^976 

109,978  I 


1,670^585  448,536 


1916 


939,108 


39,  l» 
2SS 

1«,8D 

5,632 

46,096 

23^S49 

23.3t5 

6^345 

2,696 

31,177 

8,370 

323 

4,521 

367,437 


1, 074,299 


Exported  to— 


France 

Italy 

Norway 

Russia  in  Europe. . . 

Sweden 

United  Kingdom . . . 

Canada 

Mexico 

Cuba 

Argentina 

ChUe 

Japan 

Australia 

Philippine  Islands. . 
British  South  Africa 
All  other 

Total 


1917 

1918 

19181 

19191 

19201 

9194, 424        9176, 210 

179,847  1        172,809 

46,338  I         39,594 

12, 590  !           1, 102 

85, 029  .         30, 810 

559,167          791,671 

277,770          276,980 

13,284            34,733 

78, 274  1        139, 130 

32,035'         57,353 

18;625  1         24,680 

11, 723              8, 738 

57,423  '         72,009 

20,253            25,509 

2,634            25,829 

263,312!        203,183 

9148,666 
83,778 
92;  914 

9168, 161 
168,605 
14a  463 

113,938          481,274 

50^790  1        7H025 

292,398          29^,530 

5^  320          109^  140 

152;317  1        246,046 

66^560          116,216 

38;603i         47,702 

15, 440  1          16, 489 

104,656            83,995 

43,900  1         69,145 

25^534            39,192 

236^436  t    1,116,234  ; 

1 

1, 852, 728 

1 

2,080^340 

1,974,250      3,863,217       96^790^407 

AIR-COMPRESSINO  MACHINERY." 


Exported  to— 


France 

Germany 

Netherlands 

Russia  in  Europe. . 
United  Kingdom.. 

Canada 

Mexico 

Cuba 

Argentina 

Brazil 

Chile 

Japan 

Australia 

British  South  Af- 
rica  

British  India 

Philippine  Islands. 
All  other 


Total, 


915,020 

7,342 

72 

7,975 

27,635 

333,448 

27,055 

22,653 

20,678 

55,S02 

17,646 

7,626 

4,744 

715 
2,815 
2,460 

OU,  ODD 


922,459 

5,929 

336 

20.114 

37.334 

224,276 

2,535 

13, 577 

27,999 

52,374 

11,484 

28,287 

29,326 

1,405 

855 

7,547 

68, 751 


I 


93,759 
20 

3,145 
30,381 
22,010 
94,703 

4,601 
58,919 

2,539 

1,411 
31.019 
•28.264 
31, 231 

3,016 

192 

14,090 

57,220 


1916 


916,152 


8,660 

I  40,027 

I  69,011 

172,446 

3,9H4 

57,309 

7,755 

12,381 

11,971 

I  25,609 

14,367 

I 

I  2,043 
,  1, 896 
I  2,777 
128,008 


1917 


945,075 


5,184 
59,840 
78,339 

139.399 
20,756 

147,517 
13,923 
10,423 
79,942 

131,760 
21,037 

4,220 

1,717 

2,508 

374,021 


1918 


9357,607 


19181 


9801,782 


47,961 
112,211 
227,493 

86,384 
84,367 
16,756 
18,922 
48,286  I 
414,269 
43,312  ' 

3, 139  ] 

22,604  ! 

3,664  ' 

322,004  I 


167,000 

254,270 

63,600 

75,497 

12,094 

22,733 

118,919 

507,888 

111,847 

21,947 

31,557 

13,456 

492,165 


614,352  ^552, 587   386,520  ,574,396  il,  135,661    1,808,979  12,694,755 


1  Calendar  year. 

>  Included  in  "Ail  other  machinery"  prior  to  1911. 

*  Included  In  "All  other  machinery"  prior  to  1913. 


19191 


9834,645 


60,153 
67,550 
473,760 
271,018 
134,658 
126,891 
46,674 
137,991 
126,051 
354,168 
138,509 

32,996 

61,220 

40,307 

8M,699 


19201 


3,761,290  '95,490,397 
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Dcmestic  exports^  Jueal  yean — Continued. 

BRBWERS'  MACHINERY.* 


Exported  to— 


Lorn. 


France.... 

Ofrmanr. 

rnlted  rangdc 

CanedA 

tfexko 

Cab*. 

.4rKentiiiflL 

Bradl 

Oule 

Japan 

Aastralia. 

British  South  AfHca. 
Philippine  Islands... 
AJl  other 


Total. 


1911 


1975 
10,849 


112,405 
6,435 
8,398 
6,972 
1,321 
14,500 


78 
4,967 


6,561 


175,461 


1912 


•4,567 

13,166 

6,036 

112,627 

14,894 

4,290 

148,636 


7,020 


1,591 
2,885 


6,254 


321,955 


1913 


19,100 
14,986 
311,638 
60,514 
91,961 
85,114 
41,180 


1914 


sooo 

1,067 

357 

189,008 

16,632 

7,289 

92,156 

7,831 


800  I 
20.943  I 
20,172   . 


2,907 
1,151 


11,839  2,691 


668,247      321,888 


1915 


3921 


1,800 
29,503 
2,461 
2,763 
4,419 
59,321 


11,484 
9,472 


2,625 


124,769 


1916 


t30O 

2,178 

3,686 

106 


561 

2,760 

1,257 

88 

17,790 


28,726 


Exported  to— 


France 

Canada 

Mexico 

Cuba 

Argentina 

ChLe 

JapttD 

Australia 

Philippine  Islands. . . 
British  South  AMca. 
All  other 


Total 


1917 


15,136 

41,260 

3,517 

2,963 

760 

2,463 

3,758 

1,494 

500 


3,514 


65,365 


1918 


1900 

11,666 

54,193 

11,926 

14,879 

57,150 

76,458 

2,842 

155 

938 

10,833 


1918^ 


33,033 

34,098 

9,764 


21,700 

52,016 

3,208 


19191 


19,950 
48,795 
25,474 
11,801 


109,684 


6,538 


241,940  I    130,357 


7,886 


19201 


213,590      $522,194 


CONCRETE  MIXERS.4 


Exported  to— 


1918 


France $13,204 

United  Kingdom 72 

Canada 14,678 

Mexico 10,501 

Cuba 47,717 

Argentina. 1,574 

Chile 15,927 

Japan !  139,321 

Amtralia 15,782 

Philippine  Islands 
British  South  Africa 


838 

10  884 

.Ul  other 45^041 


Total. 


315,539 


19181 


$16,426 

72 

30,883 

8,208 

63,063 

2,061 

5,714 

89,430 

18,272 

832 

12,931 

67,445 


19191 


316,337 


$27,483 

16,395 

36,125 

10,792 

35,743 

4,623 

47 

27,432 

U),860 

1,202 

7,426 

68,503 


246,631 


19201 


$967,440 


ELEVATORS  AND  ELEVATOR  MACHINERY." 


Exported  to— 

France 

Germany 

Italy...: 

Netherlands 

Norway 

Russia  in  Europe , 

Sweden 

United  Kingdom 

Canada 

Mexico 

Cuba 

Argentina. 

Brazfl 

Chile 

Japan 

Au5tralia...... 

British  South  Africa... 

British  India 

Philippine  Islands 

All  other 

Total 


1913 

1914 
$5,041 

1915 
$13,292 

1916 

$352,571 

66,127 

42,156 

910 

4,822 

18,409 

18,716 

11,536 

1,500 

1,129 

1,485 

5,167 

9,746 

6,445 

258 

7,060 

64,261 

13,150 

20,416 

93,499 

28 

1,495 

9,203 

1,828 

130,262 

288,356 

188,639 

222,971  ■ 

42rj,725 

46M.800 

147,032 

99,463 

63,018 

27,374 

6,499 

5,384 

33,784 

44,957 

62,387 

151,846 

241,315 

155,326 

92,602 

106,164 

94,637 

50,056 

2,352 

17,477 

2,412 

2,595 

4,389 

17,522 

27,423 

28,374 

15,989 

22,083 

145,856 

76,675 

128,572 

169,080 

8,000 

6,152 

4,837 

12,821 

1,468 

1,953 

377 

3,339 

5,184 

21,436 

24,055 

5,372 

333,184 

123,014 

66,963 
808,973 

189,228 

1,659,309 

1.382,893 

1.494,411 

1917 


$610,170 


42,483 

3,411 

28,296 

148,415 

767 

159,360 

205,841 

16,155 

182,062 

83,207 

31,996 

162,940 

77,919 

199,229 

2,306 

43,018 

6,615 

216,499 


1918 


$414,  n6 
"i6,'279 


92,378 

100,914 

185 

12A,23i 

184,538 

17,224 

191,485 

100,024 

41,594 

148,655 

86,494 

26,543 

16,046 

124,381 

12,292 

212,394 

2,220,680  ,      1,908,373 


nil  r  vear. 
•   d  m  "  All  other  machinery"  prior  to  1911 . 


■  Included  in  "All  other  machinery."  prior  to  1913. 
*  Included  in  "  AU  other  machinery^'  prior  to  1918. 
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Domestic  exports ^  fiscal  years — Continued. 

ELEVATORS  AND  ELEVATOR  MACHINE RY-Contlnued. 


Exported  to— 


France... 
Germany. 
Itah 


the 


Netherlands 

Norway 

Russia  in  Europe. 
Sweden.., 


United  Kingdom. 

Canada 

Mexico 


Cuba. 

Argentina 

Brazil 

Chile 

Japan 

Australia 

British  South  Africa. 
British  India. 
Philippine  Islands. 
All 


[lippine 
other . . 


Total. 


19181 


1603,996 
"*i7"8i9 
"'93,' 556 


46,490 
175,828 

26,471 
165,315 
117,714 

11,632 

201,754 

142,788 

7,849 

13,088 
317,812 

18,672 
254,153 


2,214,537 


19191 


$842,370 


63,806 
2,579 

36,850 
1,478 
3,502 

86,123 
220,752 
102,190 
233,016 
129,466 
115,209 

71,820, 
173,048 

25.061 

19,702 
124,275 

50,307 
299,791 


2,601,543 


1920^ 


$l,5l7..v: 


EXCAVATING  MACHINERY.* 


Exported  to— 


Franco 

Italy 

Russia  in  Europe. . . 

United  Kingdom 

Canada 

Mexico 

Cuba 

Argentina 

Chile 

Japan 

Australia 

British  South  Africa 
All  other 

ToUl 


1918 


173,703 

48,600 

244,255 

172, 109 

190,546 

34,508 

82,322 

371 

211,049 

276 

181 

4,128 

178,211 


1,240,259 


19181 


$115,543 
78,272 


169,617 
98,779 
24.552 
79,998 
55,070 

341,041 


53.500 

17,005 

241,549 


1,274,926 


19191 


$212,363 


87,750 
165,160 
147, 138 

60,211 

2,534 

135,341 

92,305 

58,667 


204,294 


1,165,763 


19201 


$2,042,727 


FLOUR  AND  GRIST  MILL  MACHINERY." 


Exported  to— 


France 

Germany 

Italy 

Netherlands 

Norway 

Russia  in  Europe. . . 

Sweden 

United  Kingdom 

Canada 

Mexico 

Cuba 

Argentina 

Brazil 

Chile 

Japan 

Australia 

British  South  Africa 

British  India 

Philippine  Islands. . 
All  other 

Total 


1913 


$23,204 

16,928 

10,582 

11,602 

1,405 

7,651 

1,811 

157,977 

423,227 

139,38* 

3, 431 

33,776 

53, 988 

58, 246 

340,613 

20,246 

13,221 

69,346 

11,505 

172, 563 


1,570,706 


1^4 


1915 


$68,535 

14,225 

13,507 

2,572 

1,114 

21,913 

400 

68,689 

197,029 

61,303 

389 

94,497 

42,526 

42, 576 

83,0.54 

23,121 

18,09o 

90,593 

6,G0o 

271,926 


$256,008 

270 

16, 136 

23,343 

35,  WS 

128, 138 

6,597 

344, 21 S 

168,988 

22,356 

6,255 

3,160 

9,837 

28,200 

13, 739 

12, 807 

4,800 

69, 776 

32, 670 

255,122 


1916 


$414,630 


196,873 
19,779 
22,655 

430.640 
44,129 

652,376 

115,898 

8,955 

51,922 

21,901 

3,617 

24,035 

216,060 

27,695 

21,091 

10,337 

9, 351 

457,790 


1,125,669       1,437,968 


2,749,734 


1917 


$07,715 


16,020 

l,a57 

1,669 

152,383 

1,098 

19,602 

221,376 

31,629 

16,532 

8,004 

2,485 

50,251 

250,881 

8,505 

8,477 

4,904 

20,408 

219,938 


1,132,834 


1918 


1  Calendar  year. 

•  Included  in  "All  other  machinery"  prior  to  1913. 

*  Included  in  "All  other  machinery,"  prior  to  1918. 


$175,353 

""ii,'e9i 


33,474 

'"83,»4 

224.319 

115,219 

25,S19 

42,111 

65,421 

6,3» 

150.363 

19,457 

2.734 

32,468 

125, 7S 


1,125,243 


TARIFF  INFOBMATION  SURVEYS. 
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Domestic  exports ^  fiscal  years — Continued. 

FLOUR  AND  GRIST  MILL  MACHINE RY-Continued. 


Exported  to— 


191«» 


Frence... 
Germany. 

hall 


stnerl 


Netherlands. 

Norway. 


$230,983 


7,463 


Russia  In  Europe. 

Sweden 

United  Kingdom. 

Canada 

Mexico 

Cuba 

.\rgentina 

Braiil 


Chile 

Japan 

Australia 

Britiah  Sotuh  Africa. 

British  India 

Philippine  Islands. . . 
All  other 


67,985 

301,886 

109, 198 

31,911 

38,002 

114,637 

5,965 

339,314 

20,274 

447 

2,412 

26,293 

138,441 


19191 


$170,554 


9,122 
12,8(H 
62.568 


Total ;    1,435,211 


819 

31,939 

297,933 

164,497 

8,409 

52, 154 

10,978 

2,915 

740,927 

12,300 

2,531 

28,966 

14,417 

751,969 


10201 


2,375,802 


$1,886,201 


LAUNDRY  MACHINERY. 


Exported  to— 


France 

(iermany 

Netherlands 

Russia  in  Europe . 
Tnited  Kingdom. 

Canada 

Mexico 

Cuba 


Argentina. 

Bratil 

ChUe 


/span 

Australia 

British  South  Africa. 

British  India 

Philippine  Islands . . 
Another 


Total. 


1910 


$19, 160 

150,690 

63,844 

8,806 

170, 769 

124,325 

30,377 

6,343 

18, 679 

1,058 

575 

279 

71,058 

10,272 

2,428 

8,026 

154,045 


1911 


831,614       1,233,613 


1912 


$26,073 
333,335 
38,091 
3,808 
162,233 
139,008 

$35,150 
117,632 
34,969 
25,418 
379, 457 
167, 735 

7,502 

4,6a5 

6.004 
89,726 

8,106 
22,214 

2,962 

20,883 

580 

4,267 

100,076 
90,228 
14,326 

8,608 
98,051 
13,006 

105 

3,014 

8,788 

216,542 

183,293 

1,132,782 


1913 


$40, 136 

123,180 

45,165 

14,034 

289,936 

232,726 

10,554 

8,447 

28,675 

23,214 

4,401 

2,818 

113, 162 

13.478 

507 

7,010 

184,944 


1,142,387 


POWER  LAUNDRY  MACHINES.* 


Exported  to— 


France 

Germany 

Italy...; 

Netherlands 

Norway 

Ru5sia  in  Europe . . . 

Sweden 

United  Kingdom 

Canada 

Mexico ! 

Cuba 

Argentina 

Braiil 

Chile 

Japan 

Aastialia 

British  South  Africa. 

British  India 

Philippine  Islands. . . 
All  other , 


Total. 


1914 


$0,297 

16,773 

330 

11,480 

16, 7M 

362 

1,440 

186,417 

119, 491 

3,327 

12,951 

7,042 

265 

7,364 

8,743 

35,052 

9,660 


7,132 
47,382 


501,302 


1915 


$4,555 
2,479 
7,906 
1,820 
7,340 


1,461 

113,588 

56,036 

4 

13,948 

9,972 

2,649 

6,827 

900 

16,408 

1,627 


245 
29,254 


277,019 


1916 


$619 


2,362 

914 

3,125 

9,819 

2,785 

142,570 

58^470 

1,191 

11,  749 

10,776 

3,552 

142 


21, 776 

2,621 

1,760 

605 

20,182 


1917 


$388 


7,200 

5,015 

810 

1,870 

99,260 

152,275 

226 

10, 415 

20,020 

13,754 

1,241 

992 

42,546 

5,378 

885 

55 

30,229 


205,018  39^559 


1918 


$714 


19181 


$712 


19191 


$12,239 


3,645 


106,734 
208,390  i 
1,821 

22,642 
3,387 
6,018 
4,170 
2,353 

14,657 
3,630 
1,500 
1,805 

40,580 


422,046 


131, 647 

194^196 

431 

30,777 

5,387 

5,537 

15,630 

2,015 

5,420 

4,171 

1,087 

295 

23,491 


420^696 


1,169 
7,873 


4,310 
310,636 
277,264 

21, 952 
7,796 
5,545 

29,981 
5,533 

17,486 
6,164 
5,516 


8,724 
73,865 


1920  1 


796,053 


$1, 136^  770 


1  Calendar  year. 


>  Included  In  "  Laundry  machinery"  prior  to  1914 . 
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TARIFF  INFORMATION  SURVEYS. 


Domestic  exportSf  fiscal  years — Continued. 

LAUNDRY  MACHINBRY,  ALL  OTHER. 


Exported  to— 


France 

Italy 

Norway 

Russia  in  Europe. . . 

Sweden 

United  Kingdom . . . 

Canada 

Mexico 

€uba 

Argentina 

Chfle 

/apan 

Australia 

Philippine  Islands . . 
British  South  Africa 
All  other 

Total 


1914 


124^428 

296 

13»879 

6,016 

17,776 

108,212 

49,153 

866 

337 

8^090 

63 

745 

90^976 

241 

5,115 

297,871 


624,052 


1915 


$1,563 

70 

7,460 


5^980 
63,812 
38^694 

AAA 

1,174 

3,078 

12 


40^205 

81 

1,329 

52^918 


217,224 


1916  1917 


12,854 

2,910 

14,611 

674 

6,407 

76^613 

42^706 

402 

13,515 

2^724 

789 

477 

32^416 

1,073 

5,860 

48,662 


252,723 


$5,245 

1,782 

26^117 

2,440 

saooo 

122,695 
^597 

19,216 

2^164 

564 

2^776 

34^754 
1,583 
2;  331 

60^052 


314,380 


1918 


$85 


37,610 

168;  944 

6,298 

8^078 

941 

424 

13,187 

34^224 

1,129 

2^448 

16,181 


19181 


289,590 


$6^074 


43,910 

110^103 

22^909 

6^424 

455 

^003 

967 

19^902 

1,244 

2;  085 

43,880 


269^136 


19191 


$6^134 


2^862 


9,582 

46^423 

135,062 

24,910 

16,132 

2^924 
205 

7,691 
41,911 

3,094 

2;  670 
80^116 


1930 1 


309,736 


•903,978 


LAWN  M0WER8.> 


Exported  t(H^ 


France 

Oermany 

Italy 

Netherlands 

Norway 

Russia  in  Europe. . . 

Sweden.^ 

United  Kingdom... 

Canada 

Mexico 

Cuba 

Argentina 

Brajtll 

Chile 

Japan 

Australia , 

British  South  Aldca 

British  India 

Philippine  Islands. . , 
All  other , 

Total , 


1913        1914        1915 


$24,690 

16,730 

4,356 

9,717 

1,377 

3,625 

2;  654 

88^654 

51, 379 

1,897 

2,259 

2,585 

632 

8,296 

791 

53,766 

4,451 

5,681 

5,314 

59,056 


$47,678 

14,251 

964 

8^886 

1,681 

2,991 

3,823 

126^417 

49,902 

717 

1,861 

3,075 

489 

436 

1,128 

60^257 

4,426 

5,781 

1,186 

69,335 


$5,993 

524 

4,372 

3,666 

4,114 

19 

10,928 

110,857 

40^130 

460 

9,654 

1,292 

349 

286 

714 

57,158 

4,635 

4,372 

1,150 

30,934 


1916 


$1, 170 


202 

3,899 

1,823 

197 

2;  437 

65,445 

33,914 

726 

2,962 

2L976 

665 

137 

545 

36,942 

3,925 

8,278 

1,482 

33,534 


1917 


$5,933 


1,933 

6,809 

1,725 

237 

352 

758 

55,372 

1,221 

3,592 

2;  267 

1,402 

485 

1,211 

51,895 

3,596 

7,9S4 

2,125 

50^818 


1918 


$1, 151 


4,839 


4,174 


3,333 
1,891 

49,033 
1,920 
4,227 
1,556 
981 
855 
2,011 

92,111 
4,610 

10^756 
3,402 

47,366 


347,910  ,405,284  291,5^)7  201,258   199,715  ;284,216 


19181 


$948 


7,361 


19191 


1920 1 


$73,057 


1,670 

41,245 

1,353 

6,202 

7,724 

1,389 

2,122 

951 

88^881 

8^251 

8,532 

3,551 

55,338 


239,836 


33,503 

4, 70S 

8,672 

64 

11,334 

78,440 

26,601 

4,206 

6,077 

8;  623 

2,648 

5,488 

2,126 

86,526 

11,858 

14,271 

8,868 

93,420 


478^583 


$455,921 


MINING  MACHINERY.* 


Exported  to — 


France 

Cermanv 

Netherlands 

Russia  in  Europo. . . 
United  Kingdom... 

•Canada 

Mexico 

Culm 

Argentina 

Brazil 

Chile 

Japan 

AiLStralia 

British  South  Africa 

British  India 

Philippine  Islands. . 
AlloUier 

Total 


1910 


$138, 882 

51,780 

106,.').')5 

20, 780 

317,934 

734,631 

1,557,453 

4.677 

158, 9H4 

44,3.')8 

36,516 

29, 679 

270,782 

891,  IW 

127,505 

24,913 

883,831 


5,400,420 


1911 


$287,050 

42,939 

70,4i>fi 

129,200 

395,4S(J 

912,270 

1,804,522 

37,292 

37, 176 

79,024 

43,983 

131,308 

453, 194 

888. 61  r. 

315,949 

60,283 

1,328,698 


7,017,486 


1012 


1913 


$312,635 

13V,  3»V') 

42,837 

213,739 

408,5(V4 

1,224,011 

1,325,354 

29,228 

5«\,351 

236,128 

85,079 

189,793 

292,20*< 

640,139 

163,578 

124,484 

1,389,100 


'6,869,591 


$534,600 

68,559 

44,178 

430,588 

549,973 

2,223,659 

1,671,724 

33,399 

127,251 

2I»,119 

182,017 

384,229 

395,751 

672,408 

279,777 

19,945 

2,138,256 


10,041,432 


1914 


$612,516 
I24.r>14 

5i,:.:9 

469.  UH 

68-'j,<'l'» 

1,210,884 

1,316.017 

42,402 

62.837 

lll.fiJt* 

274.421 

4o5,235 

831.  Ml 

505,6fil 

41,423 

2,376,0W 


9,5S6.ea4 


1  Oalendar  vear. 

*  Lududed  In  "All  other  machinery''  prior  to  1913. 

*  Includes  "Oil«well  machinery"  prior  to  1915. 
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Domestic  exports^  fiscal  years — Continued. 

OIL-WELL  MACHINERY. » 


Exported  to— 

1915 

1916 

1917 

1918 

1918 « 

19191 

1920  > 

France 

140,389 

913,286 

.    141 
1,875 

1,340 
157,392 

$1,125 

4,150 

657 

$77,190 
28,575 

$27,700 

$49,043 

ItaJv 

N'ftKn-lf^Tf^H .        .    .  a  ^ , 

9,372 

49,436 

69,277 

4,580 

74,737 

247,244 

191,625 
14,182 
8,045 
12,615 
11,145 
43,966 
16,232 
39,728 
90,257 

275,203 
11,954 

680,3^ 

15,771 
398,150 

Roumania 

Ru7<ia  in  Europe 

i^iredcn 

329,801 

448 

20,327 
153,221 
632,470 

59,616 
162,853 

30,278 
7,839 

71,025 
4,461 

10,646 
891,272 
299,313 
222,789 
584,342 

rnjied  Kingdom 

82,213 

43,736 

215,613 

6,541 

8,644 

9,143 

2,965 

41,665 

36,775 

7,418 

144,429 

271,569 

44,162 

243,339 

34,419 

"■'2i7,*543' 

13,906 

76,163 

24,097 

22,334 

56,838 

4.849 

3,442 

309,142 

435,560 

7,397 

380,982 

43,135 

56,293 

468,407 

183,522 

30,564 

31,350 

20,063 

126,140 

6,993 

3,248 

206,254 

167,440 

1,662 

548,027 

294,892 

51,803 

612,979 

144,803 

194,287 

31,282 

16,508 

115,573 

1,127 

4,808 

232,129 

231,092 

53,380 

746,923 

Canada 

Mex  jeo 

Cuba 

.Vr^ntina 

Braril 

Chile 

Japan 

Australia 

British  South  Afjrica 

British  India 

Another 

Total 

1,889,347 

1,332,246 

1.922,305 

2,001,301 

2,759,286 

3,613,972 

$6,229,284 

MINING  MACHINERY,  ALL  OTHER. 


Exported  to— 


France 

ItaJy 

Norii-ay 

Ra^ia  in  Europe. . . 

Sweden 

Tnited  Kinj^om... 

<anada 

Mexico , 

Cuba , 

Ar?eatina 

<hile , 

Japan , 

Australia 

PbilipDine  Islands. . 
Brittsb  South  Africa 
All  other , 

Total 


1915 


$213,501 

47,664 

47,721 

52,959 

33,453 

687,014 

587,092 

368,846 

20,520 

10,510 

102,955 

48,444 

376,346 

49,757 

860,358 

901,670 


4,408,810 


1916 


$641,969 
384,036 
123,541 
755,657 

31,063 
873,716 
782,718 
346,854 

37,965 

2,314 

179,325 

74,600 
313,344 

13,830 
736,367 
944,034 


1917 


6,241,333 


$1,462,249 

1,419,241 

237,945 

168,613 

55,206 

968,865 

1,031,875 

732,518 

174,905 

3,689 

779,415 

215,084 

435,918 

25,878 

736, 815 

1,675,797 


10,124,013 


1918 


19181 


$1,341,98? 

616, C07 

37,684 

180,662 


$803,411 

218,013 

15,637 


19191 


576,004 
839,638 

1,336,378 

213,465 

6,589 

1,148,455 

272,475 

240,770 

3rt,982 

1,791,407 

1,632,304 


427, 

869, 

1,376, 

102, 

5, 

1,456, 

284, 

249, 

38, 

1,575, 

1,309, 


$542,700 

23,766 

141,834 


181 
010 
746 
104 
444 
281 
547 
934 
745 
020 
265 


9,193 

944,602 

881,888 

1,489,191 

152,893 

4,202 

1,090,423 

271,931 

295,117 

64,210 

897,020 

2,456,349 


19201 


10,171,409  8,730,338  9,265,319  $8,990,992 


PAPER  AND  PULP  MILL  MACHINERY.* 


Exported  to— 


Trance 

<^ennany 

Itjdv 

Netherlands 

Norway 

Kuffiia  in  Europe 

*»w  eden 

I'nitfd  KJxigdom 

Canada 

Mpxico 

Cuba 

VrKoitina 

Brwii.; 

Chile 

Japan 

Australia 

priiiah  South  Africa. 

BritiiOi  India 

Philippine  iBlbiidB. . . 
AU  other 


Total. 


1913 


846 
685 
100 


3, 

\ 

38, 

030, 

73, 

'I 

17, 
4. 

3, 


224 
432 
754 


196 
779 
857 
868 
260 
668 
136 
450 
348 
165 


980 


1,208,442 


1914 


$22,792 

28,372 

653 


14,326 

400 

9  480 

6S5{139|025 

317,317 

2,458 

9,728 


76,735 

4,048 

10 


29,529 


653,873 


1915 


$36,432 


91,428 

521 

2,955 

51,151 

466,280 

90 

279 

6,837 

942 


15,552 

21,778 

565 

2,789 


9,340 


706,939 


1916 


$3,817 


1,426 

774 

250,102 

438 

4,902 

48,355 

457,444 

3,619 
168 
235 


45,597 

8,606 

24 

8,245 


24,578 


858,234 


1917 


$14,501 

822 

152,203 

8,345 

17,797 

24,662 

1,399,397 

3,069 

1,998 

10,011 

4,085 

2,908 

130,538 

17,809 

763 


44,573 


1,839,670 


1918 


$5,742 


16,567 


18,479 

54,086 

17,302 

37,065 

1,114,020 

3,218 

560 

9,373 

68,773 

8,333 

455, 719 

14,415 

466 

27,707 

5,275 

64,533 


1,911,622 


19181 


$1,186 


7,584 


18,0271 


68,377 

699,421 

793 

10,  .'»5 

2,253 

12,236 

6,059 

871,580 

26,422 


16,656 

4,026 

31,608 


1,667,622 


19191 


$16,507 


24,653 

18,533 

177,290 


1. 


1, 


170,273 
24,858 

042,324 
16,364 

203,027 
83,870 
31,070 
12,954 

473,277 

362,126 

31,955 

22,748 

2,070 

244,074 


3,968,873 


19201 


$3,048,007 


>  Calendar  Tear. 

'  Included  in  "All  other  machinery''  prior  to  1913. 

'  Incloded  in  "Mining  machinery"  prior  to  1015. 
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TARIFF  INFORMATION  SURVEYS. 


Domestic  exports ^  fiscal  years — Continued. 

PUMPS  AND  PUMPING  MACHINERY. 


Kxportcd  to— 


France 

Germany 

Netherlands 

Russia  in  Europe... 

United  Kingdom 

Canada 

Mexiro 

Culu 

Argentina 

BniKil 

Chile 

Jap:m 

Australia 

British  South  Africa. 

British  India 

Philippine  Islands. . 
Another 


1910 


$105,218 

82,417 

63.990 

62,768 

298,696 

456,358 

45;'>,993 

175,945 

378,312 

36,684 

21,790 

101,062 

119,079 

54,342 

54, 796 

36, 5(» 

596, 955 


Total I    3, 110,908 


1911 


$95,353 

79.747 

66,090 

75,  fm 

318, 557 

634,343 

492,886 

335,426 

391,306 

61,484 

36,925 

90,993 

171,070 

75. 734 

67,a30 

4<),  574 

519, 817 


3,562,438 


1912 


$125,.885 

124,262 

97,227 

86,449 

436,011 

701, 144 

388,347 

415, 076 

429,083 

90,062 

91,356 

70,902 

185, 472 

65,706 

60,932 

46,340 

617, 679 


4,031,933 


1913 


$121,762 

85,141 

99,340 

124,685 

454,743 

878,431 

409,899 

359,452 

182,780 

120,456 

73,527 

80,113 

197, 669 

72,318 

.54,567 

87, 174 

621,593 


4,023,650 


1914 


$113,040 

79,578 

86,973 

149,038 

387,551 

723,447 

323,826 

291,350 

270,693 

45,818 

61,713 

89,818 

230,365 

89,941 

71,124 

5.5,683 

653,379 


3,723,337 


1915 


$51.. 'jH 

t ,  •lib 

si.m 

25,?i9 
344.526 
615. '*E? 
154,4<M 

29»\Vi-) 

39,711 

37.4^^ 

1S2.«*' 
5i\Ml 
fil.2S2 

465'i(«5 


2.53".M,?;< 


Exiv>rted  to — 


1916 


1917 


Fran?e 

Italy 

Norway 

Kussjji  in  Kurope. .. 

Swoilon 

Unite  I  Kin'.'dom. .. 

Canuilii 

Mexico 

Cuba 

Argentin:i 

Chile 

Japm 

AU"<trali;i 

Philippine  Islands.. 
British  South  Africa, 
All  other 


$V20.39l 
119,741  ■ 

in. Ill  ' 
415,3.7<i 

4,.S34  ' 
498,  SfJO 
y3fi,(i«U  I 

90,303  ' 
556, 71 T 
220, 401 

60,s20  I 

42,373 
22t>.401  I 

50. 736 
12S,7K.4  I 
835,  Cw^  ' 


$536, 143 

112,660 

48, 905 

190,  fA3 

9.739 

555.333 

1, 6.50. 401 

252;  .533 

1,002.495 

1,55. 843 

10),  429 

.K5,717 

16.5,9(X'i{ 

57, 397 

114,975 

1. 089. 530 


1918 


§333,6,54 

74,9S1 

27, 774 

253,811 

5,874 

349,061 

l,.^vS9,624 

590,186 

8Q7,  lOS 

297,168 

229, 6.55 

210,  .5Hn 

119,518 

.5*<,  .533 

103,  (V35 

1,407,028 


Tot:il ,     4,718,18.5       6,134,011 


6,5.>4,188 


19181 


$211,680 
16,393 

18,580 


192,8.58 

1,612,098 

545, 611 

852,825 

247. 745 

23S, 162 

3.52,907 

140.  .511 

90.978 

1.55,563 

1,332,099 


6,008,010 


19191 


19201 


$396,551 
55,863 
69,838 


30,931 
572,938 

1,618,732 
989, 2&4 

1,037,495 
301,572 
159,8i>6 
386,  ,579 
145, 163 
261,718 
208,984 

2,831,934 


9,067,458     fl3,6^4.4*A 


REFRIGERATING  MACHINERY.* 


Exporteil  to— 


Franco 

Germany 

Netherlands 

Russia  in  Europe. 
United  Klnjjdoni. 

Canada 

Mexico 

Cuba 

ArKOntina 

Brafil 

Chile 


Japan 

Au<)traUa 

British  South  Africa. 

British  India 

Phillnpino  Islands. . 
All  other 


Total. 


1911 


$^ 
9, 
1, 

10, 
7.i. 
OS, 
:n. 

92. 
31. 

8. 
54. 
49, 

4. 

8, 

52. 

107, 


090 
317 

3S7 

2S 

075 

717 
.<95 
S71 

97r> 

7.i5 
.54.< 
021 
9.V} 

7S0 
972 
52.5 


616, 187 


'  (/.dendiir  ye;ir. 

3  Included  In  "All  other  innchlnery "  prior  to  1911. 


1912 

1913 

1914 

1915 

1916 

$:i,650 

$10,523 

$6,212 

$775 

$26.*^ 

10.  (X)5 

6,890 

1,625 

358 

13, 173 

5,580 
61 

2,  .s76 

106 

""*  9.i^ 

2,896 

15,504 

16,690 

107,665 

170,  .564 

2S9, 777 

199,540 

95,326 

SJ,19S 

64, 374 

8:3,-376 

17,707 

19,293 

32,J!*i2 

.56. 762 

113,  400 

18,275 

23,785 

47,947 

94. 442 

75. 075 

87,994 

197,537 

©,234 

27,060 

42.344 

255,785 

43,334 

^  5.365 

i;^97s 

21,299 

18,656 

2,230 

1.616 

116. 4(W 

44.630 

76,954 

17,476 

79. 7U' 

37, 420 

29, 327 

66,681 

18,060 

28,7u7 

19.  :m 

4,377 

5,272 

163 

5,7K«^ 

14,  S.50 

11,47S 

8,  .830 

1,273 

17,  ISO 

2i).  S*)S 

,36.940 

63,422 

30,941 

7,145 

16r.,91.i  1 

87.194 

131,984 

169,772 

174,  IV 

S30, 078 

871,786 

978,457 

636,664 

686. 9ls 

TABIFF  INFORMATIOK  SURVEYS. 
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Domestic  experts ^  fiscal  years — Continued. 

REFRIOERATINO  MACHINERY— Continued. 


ETported  to— 


France 

Itaiy 

Norway 

Russia  in  Europe 

United  Kinfcdom 

Canada 

Mexico 

Cuba 

Argentina 

Chfle 

Japan 

Australia 

Philipjpice  Islands.  ^. 
Britisb  South  Africa. 
Another 


1917 


111,727 
6,045 


110,526 
16,198 

109,331 
20,215 
80,121 
31,225 
11,082 
33,861 
65,735 
2,870 
1,614 

403,483 


Total. 


904,033 


1918 


162,000 
6,334 


14,225 
53,438 

189,325 
73, 121 

209,359 

182,913 
13, 138 

104,820 

2,593 

10,952 

26,323 

481,562 


1,430,103 


19181 


$14,449 
8,156 


59,311 
152,  r34 
100,263 
133,  RV) 
179,518 

25,078 

205,638 

934 

9,424 

18,285 
528,470 


19191 


19201 


S5,566 


1,436,110 


5,639 

265,431 

230,563 

230,221 

304,372 

32,558 

170,075 

20,201 

23,006 

76,241 

778,112 


2,141,110 


13,819,063 


ROAD-MAKINO  MACHINERY.^ 


Exported  to— 


France 

Germaoy 

Rossia  in  Europe. 
United  Kingdom.. 

Canada 

Mexico 

Cuba 

Areentina. 

Chfle 

Dutch  East  Indies. 

Japan 

Australia 

Philippine  Islands. 
All  other 


1918 


18,672 


Total. 


64,012 

1,361 

167,758 

5,897 

5,130 

3,740 

5,721 

50,358 

13,920 

20,817 

4,997 

160,459 


502,842 


19181 


$11,710 


125,935 

8,948 

32,167 

10,431 

3,395 

222,266 

7,088 

15,188 

45,935 

213,461 


19191 


$1,666 
67,421 


096,522 


13,474 

309,005 

20,454 

129,927 

44,029 

10,808 

94,412 

09,656 

16,441 

40,657 

160,963 


987,912 


19201 


$1,827,7S2 


SAWMILL  MACHINERY.* 


Exported  to— 


1912 


France $4,973 

Germany ,  7,189 

Netherlands 525 

Russia  in  Europe ,  1,438 

United  Kingdom 8,314 

Canada. 328,752 

Mexico 98,689 

Cuba 13,037 

Argentina 4,405 

Brteil 44,168 

Chile I  126,731 

Japan 28,032 

Australia 47,905 

British  South  Africa. 523 

BritLsh  India. I  932 

Philippine  Islands. '  66,747 

AU  other 165,761 

Total ,  927,1:21 


1913 


$6,271 

671 

218 

5,664 

25,594 

439.173 

24,358 

10,328 

4,663 

62,370 

37,099 

22,215 

58^889 

1,087 

36 

18,814 

142,452 


859,902 


1914 


$1, 510 

1,676 

1,396 

15^731 

53,030 

221,283 

6^632 

16,787 

3,707 

14, 576 

24,147 

10,099 

81,455 

581 


1915 


1916 


44,808 
174^387 


$277 

^579 

1&276 

171,678 

366 

10,161 

192 

4,748 

2,040 

11,980 

11,667 

827 

1,957 

11,484 

571,582 


300 

9,905 

23,650 

136,962 

3,676 
15,362 

1,414 
20^289 

3,757 
13,564 
20^238 
20,621 

1,991 
28^905 
66^800 


1917 


$34,662 


270 

^414 

13,237 

151,951 

6,830 

43,420 

4,366 

4,100 

2;  845 

5,509 

30,133 

496 

370 

19,382 

136,046 


671,306  ,    810,814 


360,688        468,877 


1  Calendar  year. 

« Included  bi " AU  other  machinery"  prior  to  1918. 

■  Included  in  "  AU  other  woodworking  machinery  "  prior  to  1912. 
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Domestic  exporti,  Jueal  yean — Continued. 

WOODWORKING  MACHINERY,  ALL  OTHER.* 


Exported  to— 


Ocnnany 

Netherlands 

Bnssui  in  Europe. . . 
United  Kingdom.... 

OuadA 

Mexico 

Cube 

Argentina 

Bred] 

CUle 

Japan 

Awtralia 

British  Sooth  Africa 

British  India 

Piiilippine  Islands . . 
Another 

Total 


Exported  to— 


Fiance 

Italy 

Norway 

Busia in  Europe. . . 

Sweden 

Vnited  Kingdom.... 

-Oenada 

Mexico.. 

Oiha 

Argentina 

BrazU 

ChiJe 

Japan 

Australia 

Philippine  Islands . . 
British  South  Africa 
Another 

Total 


1910 

$109,239 

98^950 

30,960 

17,267 

130,212 

349,094 

63,411 

a6L248 

45,102 

19,139 

25,935 

11,499 

72,822 

1,597 

2,319 

J&lSi 

222,287 

1,242,841 

1910 

161,289 

202;  019 

6,170 

64,714 

4,715 

321,665 

161,777 

9,873 

28,866 

6,405 

4,159 

5^159 

39,912 

49,816 

1,267 

2,478 

106^531 

1911 


832,477 

104,487 

l&OSO 

32,514 

174,024 

45iS96 

17a  735 

56,971 

42,150 

152,227 

81,381 

10^493 

121,617 

3,085 

6,537 

24,862 

343,757 


1,827,963 


1912 


155^360 

144^555 
13,067 
15^631 

109,037 

375,446 
97,882 
28,337 
15,515 
72,583 
53,993 
57,329 
97,804 
5^770 
2,556 
26,608 

269,864 


1,441,457 


1913 


828^373 

126l527 

7,686 

68,570 

162,901 

477,345 

70,263 

47,985 

24,477 

58,526 

39,799 

19,078 

96^326 

11,672 

12,828 

10,124 

240,743 


1914 


181,466 

94,929 

9,233 

40,482 

151, 221 

511,400 
17,529 
39,287 
14,430 
19,544 
2^049 
13,677 

104,072 

9^417 

2L102 

32,903 

234,150 


1,505^223   1,383,951 


1917 


860,942 

43,866 

17,469 

87,809 

6,003 

151, 379 

212,127 
11,504 
42,056 
37,596 
12, 673 
6,970 
54,341 
36^671 
33,246 
6,107 

164,649 


1,078,845    985,998 


1918 


$82,646 
28^399 

1,118 
11,250 

5^469 
89,679 
188^919 
15^165 
93,218 
46,979 

8,715 
31,947 
84,250 
39,698 
49,865 

2,413 
242,322 


19181 


$103,142 
28,964 
41,807 


19191 


1,022,052 


125,317 

171,789 
22,434 

113,827 

2,501 

14>271 

17, 152 

132,881 

19,930 

26,569 

4,114 

224,507 


$376,809 
60,211 
40,166 
40,120 
30,415 

363,391 

320,309 
41,271 

166,869 
29,263 

115,386 
38,223 

232,627 

87,944 

55,727 

8,775 

586,811 


1,049,595 


2,603,407 


1916 


$3,376 
1,002 

22,085 

40,582 

152,125 

177,877 

9,338 

13.342 
^074 
8^328 
7,321 
3,033 

63,180 

^813 
7,543 
4,060 

162,960 


689,738 


19201 


$3,754,823 


ALL  OTHER  MACHINERY.^* 


Exported  to— 


1910 


France 

Oeimany 

Netherlands 

Rtissla  In  Europe . . . 

United  Kingdom 

Canada 

Mexico 

Cuba 

Argentina 

BrazQ 

ChUe 

Japan 

Aostralia 

British  South  Africa. 

British  India 

Philippine  Islands. . 
AUotha* 


ToUl. 


$591,' 

714,; 

152,  ( 

275/ 

1,«49,- 

7,343, 

1,842,  J 

1,447,1 

753,  ( 

440,1 

380,: 

1,426, 

581,; 

82,; 

215," 

328, 

3,82I,( 


$477, 

745, 

182, 

549, 

2,357, 

10,383, 

1,803, 

1,138, 

oVfv, 

6a), 
as7, 

796, 
739, 
125, 
263, 
2HI, 
3,059, 


392 


$478,784 
708,866 
156,558 
203,683 

1,873,752 
10,872,249 

1,311,871 
738,  .W8 
399,016 
507,967 
2.'>5,02S 
675, 443 
732,830 
178, 183 
9S,38l 
427, 017 

2, 945, 805 


22,247,535     24,497,774  I  25,913,213  !  22,564,291 


1914 


$676, 172 

595,544 

227,810 

186,106 

2,236,430 

10,095,534 

5«t4,425 

928,630 

740,062 

272,573 

322,661 

045,199 

997,473 

136,711 

83,014 

415,369 

2,606,673 


1915 


$702,400 

32,144 

54,724 

158,737 

3,604,040 

7,297,641 

360,415 

636,336 

460,322 

150,288 

316,243 

239,494 

825,684 

86,674 

84,477 

316, 781 

2,446,936 


21,750,386  ;    17,773,245 


1  Calendar  Tear. 

*  Includes  "Sawmill  machinery"  prior  to  1912. 

>"  Includes  prior  to  1911,  "Sugar-mill mactilnery, 


tt  ti 


Brewers,"  and  "Refrigerating." 
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Domestic  exportSy  fiscal  years — Continued. 

SAWMILL  MACHINERY-Contlnued. 


Exported  to— 


France 

Italy 

Norway 

Russia  in  Europe 

United  Kingdom 

Canada 

Mexico 

Cuba 

Argentina 

Brazil 

Chile 

Japan 

Australia 

Pbilippine  Islands... 
British  South  Africa. 
AU  other 


Total. 


1918 


60,463 


6,102 

139,648 

193,633 

28,576 

42,213 

343 

15^462 

6,001 

202,114 

64,226 

59,972 

2.338 

116, 534 


937,201 


1918  & 


138,799 

77,462 

3,932 


37,461 

129, 514 

11.728 

67,832 

2,219 

161,059 

27^841 

408,582 

60,152 

55,467 

3,107 

214,634 


19191 


•60^180 

39,336 

4,150 


54,968 

145^177 

18,160 

83,334 

21,225 

84,181 

12,684 

285^585 

-  24,656 

74,490 

4,927 

227,986 


1,154^780 


1,141,248 


1920 1 


$1,220,(08 


WINDMILLS. 


Exported  to— 


France 

Germany 

Netherlands 

Russia  in  Europe 

United  Kingdom.... 

Canada 

Mexico 

Cuba 

Argentina 

Brazil 

Chile 

Japan 

Australia 

British  South  Africa 

British  India 

Philippine  Islands. . . 
All  other 

Total 


1910 


115.302 

4,650 

3,092 

9,361 

13,911 

40,041 

4L420 

17,178 

977,476 

2X569 

17,044 

370 

90,776 

130, 112 

2.128 

217 

99,076 


1,484,813 


1911 


$17,275 

3,272 

2,161 

3,639 

11,126 

78,692 

36,170 

22,877 

1, 158, 148 

37,611 

22,876 


1912 


138,023 

237,895 

1,467 

639 

158,120 


$26,102 

3.620 

1,084 

13,682 

16,383 

71,044 

32,812 

20,480 

1,072,489 

35,966 

31,565 

105 

123,100 

270,005 

1,601 

710 

155,326 


1,929,991 


1. 876, 164 


1913 


$16,036 

13,728 

422 

4,703 

5,709 

59,720 

40,520 

12,457 

558,146 

22,847 

22,228 


84,378 

303,258 

2,392 

712 

171, 4y 


1,318,771 


1914 


$11,755 
5,661 
1,427 

11,469 
3,981 
72,099 
24,254 
17,873 

668,002 

24,278 

27,686 

275 

80.817 

454,841 
19,255 


185,676 


1915 


$l,fi55 

Mi 

IT 

331 

10,31S 

47,  W9 

1Q,4S5 

l^S3fi 

239,  as 

13,  *6 

6,:?: 
u: 

136,  «i4^ 
113, 17^ 

i,m 

99,  CM* 


1,618,349 


709,697 


Exported  to— 


France 

Italy 

Norway 

Russia  in  Europe . . . 

Sweden 

,  Un ited  Kingdom 

Canada 

Mexico 

Cuba 

Argentina 

ChUe 

Japan 

Australia 

Philippine  Islands . . 
British  South  Africa. 
Another 


1916 


$3,317 
620 


1917 


1918 


$8,797 
1,965 


$5,696 
138 


19181 


19191 


\92f)i 


H253 


$10,357 
13, 947 


2,275 

6,461 
39,480 

9,903 

34,353 

581,053 

2,087 


79,607 

914 

215,479 

112, 515 


Total. 


1,087,964 


147 

1,913 

2,642 

71, 137 

22,872 

49,136 

386, 139 

4,698 

114 

25,898 

62 

236,256 

a^447 


3,126 

118,366 

37,485 

71,217 

590, 123 

4,516 

370 

34,377 


122,235 
77,550 


1,258 

20,451 

74,471 

79,381 

25^568 

40,724 

41, 434 

56,263 

454,363 

376,383 

8,291 

8,361 

677 

1,115 

21,033 

30,775 

17 

94 

97,301 

302,609 

43,337 

142,083 

895,223  I    1,065,199 


772,003  1     1,091,543 


$2,2S6,7£ 


1  Calendar  year. 
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Domestic  exports,  fiscal  years — Continued. 

WOOBWORKINO  MACHINERY,  ALL  OTHER.* 


Exported  to— 


PnDoe 

■Ocrmany 

Nedieriands 

Rinsiji  in  Earope. . . 
United  Kingdom.... 

CanadA 

Mexico 

Cnba 

Arsfntina. .......... 

Brwll 

OiUe 

Japan. 

Anstralia 

Bil&taSoath  Africa 

British  IndU 

Philippine  Islands . . 
Another 

Total 


1910 


1100,289 

9&9eo 

30,960 

17,267 

1301212 

349,094 

63,411 

26,248 

45,102 

19, 139 

25^935 

11,499 

72,822 

1,597 

2,319 

16,780 

222,267 


1,242,841 


1911 


$32,477 

104^487 

16,050 

32,514 

174^024 

454^596 

170^735 

66,971 

42,150 

152,227 

81,381 

10,493 

121,61.7 

3,065 

6^537 

24,862 

343,757 


1,827,963 


1912 


$55,360 

144,555 

13,087 

15,631 

109,037 

37^446 

97,882 

28,337 

15,515 

72,593 

53,993 

57,329 

97,804 

5^770 

2,556 

26,698 

269,864 


1, 441, 457 


1913 


$28,373 

126,527 

7,686 

68,570 

162,901 

477,345 

70,263 

47,985 

24,477 

58,526 

39,799 

19,078 

98,326 

11,672 

12,828 

10,124 

240^743 


1914 


1,505,223 


$61,466 

94,929 

9,233 

40,482 

151, 221 

511,400 
17,529 
39,287 
14,430 
19,544 
2&049 
13,677 

104,072 

9,417 

2,102 

32,903 

234^150 


1,383,951 


Exported  to— 


France 

Italy 

Norway 

Russia  in  Europe. . . 

•Sweden 

fJnited  Kingdom.... 

•Canada 

llexico.. 

Cttha 

Argentina 

Brad] 

Chile 

Japan 

Australia 

Philippine  Islands. . 
British  Booth  Africa 
AU  other 

Total 


1916 


$61,289 

202;  010 

6,170 

64,714 

4,715 

321,665 

161, 777 

9,873 

28,866 

6,405 

4,159 

5,159 

39, 912 

49,846 

1,267 

2,478 

106,531 


1917 


1918 


1918 1 


$60,942 

43,866 

17,469 

87,809 

6,093 

151,379 

212, 127 
11,504 
42,656 
37,506 
12, 573 
6,970 
54,341 
36,671 
33,246 
6,107 

164,649 


1,076,845  985,998 


$82,646 
2^399 

1,118 
11,250 

5,469 
89,679 
188,919 
15,165 
93,218 
46,979 

8,715 
31,947 
84,250 
39,698 
49,865 

2,413 
242,322 


$103, 142 
28,964 
41,807 


1,022,052 


125, 317 

171,789 
22,434 

113,827 

2,501 

14>271 

17,152 

132, 881 

10,930 

26,569 

4,114 

224,807 


1,049,595 


1919 1 


$376,899 
60,211 
40,166 
40,120 
30,415 

363,391 

320,309 
41,271 

166,869 
29,263 

115,386 
38,223 

232,627 

87,944 

65,727 

8,775 

586,811 


1915 


$3,876 
1,002 

22,086 

40,582 

152,125 

177,877 

0,338 

13,342 
^074 
8,328 
7,821 
3,033 

63,180 
7,812 
7,643 
4,060 

162,960 


689,738 


1920 1 


2,603,407 


$3,754,823 


ALL  OTHER  MACHINERY.^ 


Exported  to— 


1910 


1911 


France 

Germany 

Netherlands 

Rus<«ia  in  Europe 

United  Kingdom 

Canada 

Mexico 

Cuba 

Argentina 

BraxQ 

Chile 

Japan 

Australia 

Briyflh8oa(h  Africa. 

British  India 

Philippine  Islands . . 
Another 


$501,748 

714,312 

152,612 

275, 191 

1,  R49, 4oH 

7,343,794 

1,842,568 

1, 447, 850 

753,090 

440,697 

3W,247 

1,426,  .509 

5S1,374 

82,209 

215. 483 

328,712 

3,821,681 


$477,049 
745,258 
182,488 
549,553 

2, 357, 480 
10,383,946 

1,803,656 

1, 139, 794 
599,021 
6a>,907 
387,101 
796, 51 S 
739, 861 
12.5,315 
263, 4:3s 
2S1,997 

3,059,392 


1912 

1913 

1914 

$771,039 

$478,784 

$676, 

755,281 

708,866 

595, 

209,522 

156,558 

227, 

283,766 

203,683 

186, 

2,801,941 

1,873,752 

2,236, 

10,027,18^1 

10,872,249 

10,095, 

1  1,541,855 

1,311,871 

5.H4, 

817,474 

738,  .878 

928, 

1,162,115 

399,016 

740, 

852,  H42 

.507,967 

272, 

340.  OMO 

2')5,028 

322, 

542, 076 

675, 443 

W5, 

1,037,890 

732, 830 

997, 

156,353 

178, 183 

136, 

112,488 

9H,36l 

83, 

1    313, 129 

427,017 

415, 

3,58H,16« 

2,94.5.M)5 

2,606, 

172 

544 

810 

106 

430 

534 

425 

,630 

,062 

,573 

,661 

199 

473 

711 

,014 

,369 

,673 


1915 


$702,409 

32,144 

54,724 

158,737 

3,604,040 

7,297,641 

360,415 

636,336 

460,322 

150,288 

316,243 

239,494 

82.5,684 

H6,674 

84,477 

316,781 

2,446,996 


Total I  22,247,535     24,497,774     25,913,213     22,564,291  !  21,750,386  .     17,773,245 


*  Calendar  year. 

*  Includes  "SawTnill  machinery"  prior  to  1912. 

1*  Includes  prior  to  1911,  "Sugar-miU  machinery,"  "Brewers,"  and  "Refrigerating." 
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PREFACE. 


This  is  one  of  a  series  of  Tariff  Information  Surveys  prepared  by 
the  United  States  Tariff  Commission  and  transmitted  to  the  Com- 
mittee on  Ways  and  Means.  The  series  covers  all  of  the  articles  and 
commodities  provided  for  in  the  tariff  act  of  October  3,  1913,  and 
others  not  specifically  provided  for.  It  is  arranged  in  the  numerical 
order  of  paragraphs  of  that  act. 

In  some  cases  two  or  more  paragraphs  have  been  combined  in  one 

Eamphlet.  In  doing  this  industrial  relationship  of  the  articles  has 
een  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  under  a  preceding  paragraph  of  the  tariff  act  refer- 
ence is  made  to  this  fact  at  the  point  where  the  paragraph  appears  in 
numerical  order.  Where  one  grade  of  an  article  is  dutiable  and 
another  grade  of  the  same  article  is  on  the  free  list,  the  article  is 
discussed  under  the  dutiable  paragraph,  which  appears  first  in 
numerical  order  in  the  tariff  act.  Jn  certain  instances  articles  of 
close  industrial  relationship  and  which  occur  in  separate  paragraphs 
of  the  tariff  act  have  been  combined  under  one  paragraph  for  con- 
venience of  discussion.  Reference  is  made  to  this  fact  at  the  point 
where  the  conmiodities  would  naturally  occur  in  numerical  order. 

The  first  pamphlet  in  the  series  is  an  ''Introduction  and  index/' 
which  contains: 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tarifT 
act  of  1913,  showing  the  paragraph  of  the  act  in  which  the  article  is 
provided  for  and,  if  discussed  under  a  different  paragraph,  the 
number  of  such  paragraph. 

3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs 
and  articles  included  in  each  pamphlet. 

Thus  by  use  of  this  ''Introduction  and  index"  the  exact  location 
of  the  discussion  relating  to  a  given  article  or  commodity  can  be 
ascertained. 


In  the  preparation  of  this  rejport  the  Tariff  Commission  had  the 
services  of^Paul  M.  Tyler,  S.  L.  Willis,  W.  S.  Sherrill,  and  H.  J.  Bier- 
man  of  the  Metals  Division  of  the  Commission's  staff,  and  of  others. 
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MISCELLANEOUS  METAL  MANUFACTURES. 


The  subject  matter  of  this  and  the  followirg  pamphlet  embraces 
a  variety  of  commodities  designated  in  paragraph  167  of  the  act  of 
1913  as  ^*  articles  or  wares  not  specially  provided  for  in  this  section/' 
Certain  kinds  of  machinery  dutiable  under  this  paragraph,  like  most 
forms  of  textile  machinery  and  internal  combustion  enrines,  have 
already  been  discussed  in  one  of  the  publications  on  Tariff  Informa- 
tion Surveys  dealing  with  the  general  subject  ^*  Machinery/'  ^  Most 
dutiable  machinery,  aside  from  steam  engines,  comes  within  the 
scope  of  paragrapli  167  as  **  articles  or  wares  not  specially  provided 
for."  Special  provision  was  made  in  paragraph  165  for  machine 
tools  and  embroidering  and  lace-making  machines  whose  manu- 
factures have  at  times  been  subject  to  some  foreign  competition,  as 
well  as  steam  engines,  steam  locomotives,  and  prmlting  presses,  the 
domestic  market  for  which  is  not  at  present  threatened  by  any 
appreciable  competition  from  abroad.  Many  machines  not  sub- 
jected to  foreign  competition,  like  cash  registers,  typewriters,  and 
shoe  machinery,  are  admitted  free  of  duty  under  paragraph  441.* 
Agricultural  implements  and  machinery,  including  gins  and  sugar 
macliinery,  are  also  admitted  free  under  paragraph  391.' 

In  addition  to  the  machinery  referred  to  there  is  a  large  class  of 
articles  coming  under  the  general  head  of  electrical  apparatus  and 
supplies.  These  articles  include  machines  for  the  generation  of 
electric  power,  the  means  of  transporting  this  electric  energy  from 
po^^er  plants  to  places  where  energy  is  utilized  and  the  various 
appliances  for  the  utilization  of  electricity.  These  electrical  ap- 
paratus and  supplies  are  discussed  in  pamphlet  entitled  *' Mis- 
cellaneous II." 

Besides  machinery  and  appliances  for  the  transfer  and  utilization 
of  electrical  power  there  is  a  great  variety  of  metal  manufactures 
not  specially  provided  for  in  the  act  of  1913  and  earlier  acts  and  there- 
fore governed  by  a  general  paragraph,  such  as  167  of  the  act  of  1913. 
In  some  cases  articles  of  a  given  class  partially  covered  by  this  para- 
graph are  governed  in  part  by  other  paragraphs.  Thus  in  the  case 
of  upholsterers^  nails  and  thumb  tacks,  furniture  nails  composed  in 
part  of  metal  and  in  part  of  leather  would  be  dutiable  under  para- 
graph 360  rather  than  under  paragraph  167,  because  leather  is  the 
component  material  of  chief  value.  Draftsmen's  instruments  are 
dutiable  under  paragraph  167  iis  **  articles  or  wares  not  specially  pro- 
vided for  *  *  *  if  composed  wholly  or  in  chief  value  of  iron, 
steel,"  etc.  If,  however,  they  are  ''specially  imported  in  good  faith 
for  the  use  and  by  order  of  any  society  or  institution,  incorporated  or 
established  for  religious,  philospohical,  educational,  scientific,  or 
literary  purposes,"  they  are  admitted  free  under  paragraph  563. 

>  See  C-29.  « See  F.  L.-3.  « Ibid. 
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10  TARIFF   INFORMATION  SURVEYS. 

The  articles  treated  in  this  pamphlet  form  only  an  insignificant 
fraction  of  the  total  number  coming  within  the  scope  of  paragraph 
167.  They  are  articles,  however,  which  have  been  imported  to  an 
appreciable  extent  and  whose  manufactures  in  this  country  have 
been  subject  to  more  or  less  foreign  competition. 

Articles  coming  under  the  general  head  of  **  Miscellaneous  manu- 
factures'' are  discussed  in  two  pamphlets,  one  called  ''Miscellaneous 
I/'  embracing  locks,  upholsterer's  nails  and  thumb  tacks,  tinware, 
sheet  metal,  stampings,  silver  and  plated  tableware,  small  tools, 
draftsmen's  instruments,  surgical  and  dental  instruments  and  appli- 
ances, and  church  goods;  the  other,  ''Miscellaneous  II,"  covenng 
electrical  apparatus  supplies. 


LOCKS. 


Summary, 

Locks  vary  greatly  in  character  and  value.  American  locks  are 
famous  the  world  over  for  quality. 

In  the  manufacture  of  locks,  machinery  has  in  the  main  supplanted 
hand  labor.  Individual  parts  are  punched,  stamped,  or  drop-forged. 
In  some  of  the  finishing  processes,  however,  hand  labor  is  still  a  con- 
siderable factor. 

Domestic  production  is  ample  for  supplying  home  consumption. 
Imports  are  not  separately  reported  by  the  Bureau  of  Foreign  and 
Domestic  Commerce,  but  are  probably  negligible.  Domestic  exports, 
on  the  other  hand,  are  large  and  increasing.  In  1913  (fiscal  year)  they 
were  valued  at  $1,639,936;  in  1919  (calendar  year),  at  $4,145,325; 
and  in  1920,  to  $6,387,214. 

American  manufactiu^ers  are  practically  free  from  foreign  competi- 
tion in  the  domestic  market.  It  is  claimed,  however,  that  exported 
locks  are  often  supplanted  abroad  by  cheaper  products  modeled  after 
those  produced  in  this  country.  N'otwithstanding  this  competition. 
American  locks  continue  to  be  exported  in  large  and  increasing 
quantities. 

Locks  vary  greatly  in  kind  and  value  and  are  exceptionally  adapted^ 
when  rates  are  considered,  to  the  imposition  of  ad  valorem  duties. 

General  Informatiox. 

ACT  OF  1913. 

Paragraph  167.  Articles  or  wares  not  specially  provided  for  in 
this  section;  *  *  *  if  composed  wholly  or  in  chief  value  of  iron, 
steel,  lead,  copper,  brass,  nickel,  pewter,  zinc,  aluminum,  or  other 
metal,  but  not  plated  with  gold  or  silver,  and  whether  partly  or 
wholly  manufactured,  20  per  cent  ad  valorem. 

DESCRIPTION. 

The  lock  is  a  contrivance  for  securely  fastening  a  door,  drawer, 
lid,  or  other  moving  part  by  means  of  an  inclosed  bolt  which  is  shot 
back  and  forth  by  a  key  or  other  device  to  engage  with  some  form 
of  staple,  plate,  or  box.  Key  locks  may  be  divided  into  two  general 
classes — warded  locks  and  tumbler  or  lever  locks.  The  former  are 
those  with  fixed  wards  or  ridges  within  the  lock  which  prevent  turn- 
ing of  the  key  unless  its  grooves  or  perforations  coincide  with  the 
wards  of  the  lock.  Tumbler  or  lever  locks  are  those  with  movable 
levers  or  pins  within  the  lock  which  must  be  moved  to  a  certain 
position  before  the  bolt  can  slide. 

Locks  may  be  divided  into  five  groups  based  upon  their  nature  and 
the  manner  in  which  they  are  used:  (1)  Builder's  locks  which  be- 
come parts  of  the  construction  of  buildings  of  all  kinds,  particularly 
doors;  (2)  cabinet  locks  which  are  used  in  the  manufacture  of  furni- 
ture; (3)  trunk  locks  which  are  employed  for  securing  trunks:  (4) 
bank  locks  which  go  into  the  building  of  banks  and  safes;  and  (5> 
padlocks. 
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DOMESTIC  PRODUCTION. 

The  capital  invested  in  the  manufacture  of  locks  and  builders' 
hardware  in  191.3  was  about  $30,000,000,  and  the  number  of  employers 
was  about  15,000.  The  Federal  census  for  1914  shows  that  there 
were  51  establishments  engaged  in  the  manufacture  of  locks  with 
an  invested  capital  of  $13,961,316,  and  the  value  of  their  yearly 
output  was  $9,271,000. 

Materials, — The  more  common  materials  used  in  the  manufacture 
of  locks  are  iron,  steel,  copper,  and  brass. 

Equipment. — In  the  manufacture  of  locks  hand  labor  has  been 
largely  superseded  by  dies  and  drop  forgings.  Automatic  machinery 
is  used  to  a  great  extent. 

Method  of  Production, — Locks  are  made  by  automatic  machinery 
by  which  the  individual  parts  are  punched,  stamped,  or  drop-forged. 

Organization. — There  are  many  large  manufacturers  wno  make 
the  major  portion  of  the  locks  produced  in  the  United  States. 

Geographical  distribution. — Plants  manufacturing  locks  are  located 
in  several  different  states.  They  are  established  in  New^  England, 
Pennsylvania,  New  York,  New  jerse}-,  Ohio,  Illinois,  Michigan,  and 
even  in  California.  The  lock  industry,  however,  centers  in  Con- 
necticut. 

History  of  the  industry. — Probably  the  earliest  locks  were  of  Chinese 
origin.  Up  to  the  end  of  the  eighteenth  century,  warded  locks 
w^ere  considered  safe  and  were  generally  used.  The  tumbler  or 
lever  lock  was  an  advance  upon  the  warded  lock,  in  which  the  levers 
are  raised  or  released  by  trie  action  of  an  appropriate  key.  The 
best  known  lock  up  to  1851  was  that  of  Jeremian  Clmbb,  which  was 
originally  patented  in  England  in  1818.  It  was  used  extensively  for 
many  years  in  Great  Britain,  especially  in  the  form  developed  in 
1856. 

The  early  lock  industry  in  America  followed  mainly  European  and 
especially  British  models.  The  chief  point  of  difference  established 
was  the  extensive  use  of  cast  iron  for  locks  and  lock  cases,  as  against 
wrought  iron  in  Europe.  With  improved  processes  for  working 
sheet  metal,  there  was  developed  in  the  United  States,  toward  the 
end  of  the  nineteenth  century,  a  type  of  lock  made  of  cold  rolled  steel. 
These  locks  soon  acquired  a  reputation  and  a  field  of  usefulness. 
The  Parantoptic  lock  invented  by  Newell  of  Day  &  Newell  was 
widely  used  for  some  time,  and  up  to  1850  was  considered  absolutely 
safe.  The  pin-tumbler  or  cyhnder  lock,  first  brought  out  about 
1860,  invented  by  Linus  Yale,  jr.,  was  the  first  lock  to  employ  a 
small  flat  key.  Mr.  Yale  developed  the  dial  or  combination  lock. 
The  time  lock  was  added  to  the  combination  lock  for  the  protection 
of  bank  and  safe-deposit  vaults.  This  form  of  lock  has  been  devel- 
oped to  a  high  degree  of  perfection.  It  came  into  practical  use 
about  1875,  and  even  to-day  such  use  is  mainly  confined  to  the  United 
States  and  Canada,  although  a  few  American  time  locks  are  found 
in  some  foreign  countries,  especially  England.  Constant  improve- 
ments in  locks  and  in  methods  oi  manufacture  rather  than  the 
evolution  of  new  principles  have  been  characteristic  of  the  industry. 

Domestic  production  end  consumption  — Domestic  production  i> 
evidently  sufficient  to  supply  the  domestic  consumption.  Lock 
manufacturing  is  a  widely  diversified  industry.  To  a  remarkable 
degree  American  inventiveness  h«o  r»ontributed  to  the  great  variety 
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of  metal  products.  American  locks  are  famous  the  world  over  for 
originality,  and,  in  their  higher  grades,  for  quality  and  the  security 
they  provide. 

Domestic  exports, — Of  the  exports  of  locks  a  considerable  portion 
goes  to  Canada.  Locks  are  also  exported  to  South  America  and 
Australia.  For  European  markets  American  products  are  being 
increasingly  supplanted  by  the  competition  of  European  makers, 
who  have  copied  American  models.^  Markets  in  foreign  countries 
have  been  secured  and  held  largely  through  distinctiveness,  superior 
o^rades,  and  relatively  high  degree  of  safety  offered.  Exports  oi 
locks  were  first  listed  separately  in  1913  when  their  value  was 
$1,639,936.  Exports  decreased  to  $1,063,912  in  1915.  Since  that 
year  exports  have  steadily  increased.  They  aggregated  $4,145,325 
in  the  calendar  year  1919,  and  $6,387,214  in  1920.  In  1913  the 
major  quantity  of  exports  went  to  North  American  destinations, 
principally  Canada;  the  next  largest  amount  to  Europe.  There  was 
a  decrease  in  exports  to  Europe,  from  $536,571  in  1914  to  $272,960 
in  1918.  North  American  exports  decreased  from  $661,837  in  1913 
lo  $284,772  in  1915.  In  1920  they  totaled  $768,254.  Exports  to 
South  America  increased  from  $91,826  in  1915  to  $595,319  m  1918. 
This  was  the  largest  proportional  increase. 

FOREIGN   PRODUCTION. 

Locks  are  manufactured  in  Great  Britain,  Germany,  and  France. 

IMPORTS. 

Imports  are  not  separately  reported  by  the  Bureau  of  Foreign 
and  Domestic  Commerce  and  are  probably  negligible  in  amount. 

TARIFF  HISTORY. 

Locks  have  not  been  specially  provided  for  in  tariff  acts.  They 
have  been  included  in  basket  clauses  covering  articles  or  wares 
manufactured  of  metal. 

COMPETITIVE    CONDITIONS. 

American  manufacturers  of  locks  are  practically  free  from  foreign 
competition  in  the  United  States.*  The  domestic  market  for  Iocks 
is  supplied  almost  exclusively  from  domestic  sources.  When,  how- 
ever, the  American  manufacturer  has  entered  foreign  countries  he 
has  occasionally  found  himself  in  competition  with  a  product  so 
much  cheaper  then  his  own  that  he  could  not  effectivefy  compete 
with  it.  At  times  the  foreign  manufacturer  has  taken  the  American 
product  as  a  model  and  supplied  the  market  with  a  similar  one  sold 
at  a  lower  price.  The  effective  hold  of  the  American  manufacturer 
in  the  foreign  market  depends  on  products  which  are  especially 
American  as  distinguished  from  articles  more  generally  produced 
and  more  common  in  type  and  design.* 

In  some  stages  of  manufacture  labor  cost  is  an  important  item  and 
Wage  rates  in  the  United  States  are  higher  than  in  Europe.  In  1913, 
according  to  testimony  before  the  Ways  and  Means  Committee,  brass 
grinding  and  brass  polishing  were  performed  by  boys  and  girls  in 
brass  foundries  at  Birmingham,  England,  at  wages  ranging  from  50 
^  75  cents  a  day,  while  the  same  class  of  worn  was  performed  in 

'  Tariff  Hearing,  Ways  and  Means  Committee,  1913,  p.  2144. 
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this  country  solely  by  men  at  wages  ranging  from  $1.80  to  S3.50 

Eer  day.*     For  tne  whole  process  of  manufacture,   however,  the 
igher  wages  in  the  United  States  are,  in  large  measure  at  least, 
onset  by  greater  production  per  man  employed. 

Raw  materials  constitute  another  important  item  in  the  total 
expense  of  manufacture.  To  state  exactly  the  percentage  of  cost 
to  DC  allotted  to  this  item  is  difficult.  It  has  been  estimated  at  approx- 
imately 25  per  cent  of  the  value  of  the  finished  product. 

TARIFF   CONSIDERATIONS. 

At  present  there  is  no  problem  with  reference  to  the  competitive 
position  of  the  American  manufacturer  in  the  home  market.  The 
variety  of  locks  produced  is  great  and  the  range  in  value  consider- 
able. These  articles  are  preferably  adapted  to  ad  valorem  rates  of 
duty. 

Locks — Domestic  exports. 
[Fiscal  years.] 


Countries. 


France 

G  enna  uy 

Italy 

Russia  in  Europe 

United  Kingdom 

Canada 

Panama 

Mexico 

Cuba 

Arceiitina 

Brazil 

Chile 

Peru 

China 

British  East  Indies 

Japan 

Australia  and  Tasmania. 

Now  Zealand 

Philippine  Islands 

British  Africa 

All  other 


Total. 


1913 


SJ4,647 
8S,996 
20,071 
:js,  786 

227,  M5 

47ft.  9S') 
12,60H 
69,355 
09, 572 
66,647 
28, 839 
30,424 
10,222 
31.210 
50,426 
12,989 

135, 2ftJ 
21,269 
2.5,054 
41,611 

14-t.477 


l,639,9.iti 


1914 


»47.3:i6 

106, 4.55 

24, 56.3 

56,651 

245.315 

303,601 

19, 534 

2S,.556 

64,041 

47, 125 

17,  .370 

.30, 829 

10,  .599 

31,484 

54,869 

IS, -226 

109,763 

is,  724 

25, 494 

36,418 

l.).J,604 


1, 450, 5:>7 


1915 

1916 
S56,397 

1917 

m 

S10,903 

S67,624 

».'«l.vT: 

8,50? 

14,795 

22,58:^ 

94,056 

S2.  -V. 

8,365 

18,911 

64,954 

17. 7"'" 

300.790 

25.3,909 

11, ISO 

ri.^T' 

180,917 

246,585 

4.10,747 

32.\:.Ti 

14.422 

22,92:* 

:«,47J 

26.777 

13,798 

18,775 

54,383 

V*>.\*:- 

54,8:J2 

7.5,779 

128,196 

222.):: 

40,7.r2 

7.5,310 

99,879 

I47.'i0 

13,7.57 

27,819 

75, 132 

n:i.«.7^ 

5,854 

19,022 

59,052 

13^.  l-o 

8,792 

9,64H 

32,369 

&*,  N" 

33,8.37 

59,860 

41,68i 

'if^,^*'^ 

42,145 

118,793 

206,773 

167. 7n 

15,293 

24,257 

16,822 

19.11V 

104,452 

96,075 

122, 817 

!.>::.  ^r. 

15,800 

18,156 

30,6.53 

19,9.^ 

26,595 

31,664 

37,627 

4.1,  4.t> 

30,227 

57,202 

87,4:« 

77. 1  i7 

119,  ai3 

177, 151 

319.370 

oO^.  o71 

l,00ii,912 

l,4:iU,819 

2,014,228 

2,233, 1  >• 

[Calendar  years.| 


Countries. 


France 

Germany 

Italy 

Ru.ssia  in  Europe 

United  Kingdom 

Canada *. 

Panama 

Mexico 

Cuba 

Argentina 

Braxil 

Chile 

Peru 

China 

British  East  Indies 

Japan 

Australia  and  Tasmania. 

Ne*^'  Zealand 

Philippine  Islands 

Britisn  Africa 

All  other 


Total. 


1918 


180,532 


46,2:)0 
75 

30,554 
3*20,915 

19,040 

8^,  750 
186,66-1 
176,399 
138, 1.S7 
149,  ia5 

46, 389 
HX),207 
119,6S8 

32. 394 

178,777 

24, 4.i(i 

4.t.964 

109,525 

304,871 


2. 191,7(r2 


1919 


S123.2:)9 


54,751 

2,093 

237,216 

382,178 

16,058 
143,468 
256,546 
309,7.J0 
415.823 
178,843 

96,383 
174,608 
250,374 

42,303 
283,714 

41.799 

90.170 
160,947 
8«5,0S2 


4. 145,  .325 


I  Tariff  Hearing,  Ways  and  Means  Committee,  1913,  p  2144. 

For  Kates  of  duty  see  page  ^s'i. 
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16,3^7.21* 


UPHOLSTERERS'  NAILS  AND  THUMB  TACKS. 


Summary. 


The  manufacture  of  upholsterers'  nails  and  thumb  tacks  is  not 
carried  on  as  a  separate  industry  in  the  United  States,  but  is  usually 
allied  with  the  manufacture  of  metal  novelties.  A  published  list  of 
manufactures  for  1920  shows  13  concerns  engaged  m  the  manufac- 
ture of  upholsterers'  nails  in  five  States  of  the  northeastern  section  of 
the  Country. 

Foreign  products  sold  in  the  United  States  prior  to  1914  came 
chiefly  from  Germany.  After  hostilities  broke  out  between  this 
country  and  Germany,  in  1917,  Japan  entered  the  American  market 
and  has  since  then  furnished  the  principal  foreign  supply  sold  in  this 
country. 

General  Information. 

tariff  paragraph,  act  of  1913. 

• 

Paragraph  554- — Cut  nails  and  cut  spikes  of  iron  or  steel,  horseshoe 
nails,  horseshoe  nail  rods,  hobnails,  and  all  other  wrought-iron  or 
steel  nails  not  specially  provided  for  in  this  section,  wire  staples,  wire 
nails  made  of  wrought  iron  or  steel,  spikes,  and  horse,  mule,  or  ox 
shoes,  of  iron  or  steel,  and  cut  tacks,  brads,  or  sprigs.     Free. 

Paragraph  167. — Articles  or  wares  not  specially  provided  for  in  this 
section;  *  *  *  and  articles  and  wares  plated  with  gold  or  silver, 
and  whether  partly  or  wholly  manufactured,  50  per  cent  ad  valorem; 
if  composed  wholly  or  in  chief  value  of  *  *  *  lead,  copper,  brass, 
nickel,  pewter,  zinc,  aluminum,  or  other  metal,  but  not  plated  with 
gold  or.  silver,  and  whether  wholly  or  partly  manufactured,  20  per 
cent  ad  valorem. 

Paragraph  360, — *  *  *  and  manufactures  of  leather  or  parch^ 
ment,  or  of  which  leather  or  parchment  is  the  component  material  of 
chief  value,  not  specially  provided  for  in  this  section,  30  per  cent  ad 
valorem;    *     *     *. 

DESCRIPTION. 

An  upholsterers^  nail  is  a  short  steel  wire  nail  with  a  large  orna- 
mental nead,  designed,  as  the  name  suggests,  for  use  in  upholstering. 
The  heads  of  upholsterers^  nails  are  made  in  man}^  sizes,  of  steel, 
brass,  or  leather,  variously  designed  and  attractivelv  finished  to  give 
a  pleasing  eflFect  to  the  eye  or  to  match  the  article  on  which  they 
are  used. 

A  thumb  tack  is  a  steel  tack  with  a  large  smooth  flat  or  slightly 
concave  head,  commonly  made  of  steel,  brass,  or  nickel  silver,  de- 
sired to  be  thrust  in  by  the  pressure  of  the  thumb  or  a  finger.  The 
chief  use  of  thumb  tacks  is  for  pinning  paper  to  a  board  surface. 
They  are  largely  used  by  draftsmen  in  attaching  sheets  of  paper  to 
the  drawing  Board. 

15 
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DOMESTIC   PRODUCTION. 

According  to  a  published  list  of  manufacturers/  there  were  13 
concerns  engaged  in  the  manufacture  of  upholsterers'  nails  in  the 
United  States  m  1920,  located  in  five  States  of  the  northeastern  sec- 
tion of  the  United  States,  as  follows:  Connecticut,  6;  New  York,  3; 
Pennsylvania,  2;  Rhode  Island,  I;  and  Ohio,  1. 

Steel,  brass,  and  leather  are  the  principal  materials  used  in  the 
manufacture  of  upholsterers'  nails,  and  steel  and  brass  in  the  con- 
struction of  thumb  tacks,  iapan  and  plating  materials  being  em- 
g loved  in  finishing.  All  of  these  materials  arc  obtained  in  the  United 
tates  by  domestic  manufacturers. 

Forming  the  parts  and  attaching  the  head  to  the  nail  or  tack,  as 
the  case  may  be,  requires  six  operations:  (1)  Cutting  the  wire  to 

E roper  length  for  the  nail  and  expanding  one  end  so  as  to  form  a  small 
ead;  (2)  stamping,  or  cutting,  out  a  circular  plate  or  disk  for  the 
head;  (3)  stamping  an  impression  in  the  disk  for  the  reception  of  the 
head  of  the  nail;  (4)  assembling  the  head  and  nail  in  a  press  which 
also  roughly  shapes  the  head;  (5)  finishing  the  assembly  and,  (6) 
pointing  the  nail.  i\iter  the  completion  of  these  operations,  which 
are  performed  bv  the  use  of  automatic  and  semiautomatic  machines, 
the  article  is  either  polished,  coated  with  japan,  or  plated. 

Upholsterers'  nails  are  packed  loose  in  boxes  oi,  usually,  1,000. 
500,  or  50  to  a  box  and  sold  to  jobbers,  furniture  manufacturers, 
automobile  manufacturers,  and  to  the  hardware  trade. 

Thumb  tacks  are  attached  to  blocks,  1  dozen  on  a  block,  and  packed 
in  boxes  containing  1  gross,  or  12  blocks,  each,  and  sold  chiefly  to 
jobbers,  hardware  dealers,  and  to  the  stationery  trade. 

COMPETITIVE    CONDITIONS. 

Prior  to  the  European  war  (1914-1918)  Germany  was  the  principal 
foreign  competitor  in  the  American  market,  afterwards  Japan  became 
the  leading  foreign  source.  While  the  events  of  the  war  were  re- 
sponsible for  seriously  checking  German  sales  in  this  country  the 
resumption  of  active  German  competition  is  expected  by  domestic 
manufacturers  upon  the  return  of  stabilized  contlitions  in  the  indus- 
try of  that  country. 

TARIFF   CONSIDERATIONS. 

t 

Under  the  act  of  1913,  upholsterers'  nails  are  either  admitted 
free  of  duty  under  paragraph  554,  or  dutiable  as  manufactures  of 
metal  under  paragraph  167,  or  as  manufactures  of  leather  under  para- 
graph 360,  depending  upon  the  component  material  of  chief  value. 
Thumb  tacks  are  held  dutiable  as  manufactures  of  metal  under  para- 
graph 167. 

The  phrasing  of  the  tariff  acts  as  to  the  classification  of  these 
articles  has  never  been  entirely  clear  and  the  customs  court  was 
appealed  to  on  several  occasions  in  the  past  to  decide  contentions 
between  customs  collectors  and  importers  as  to  the  proper  classifi- 
cation. It  would,  therefore,  seem  desirable  to  incorporate  a  separate 
paragraph  in  the  tariff  law  which  will  specifically  mention  uphol- 

1  Thomas's  Register  of  ManafacturerSf  1920. 
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sterers'  nails  and  thumb  tacks,  and  will  be  worded  so  as  to  include 
similar  articles,  viz;  thumb  tacks,  upholsterers'  nails,  and  all  other 
tacks  and  nails  with  specially  constructed  heads  or  tops. 

Court  and  Treasury  Decisions. 

Thumb  tacks  are  not  cut  tacks,  brads,  or  springs.  (G.  A.  1459, 
T.  D.  12908  of  1892.)  Furniture  nails  composea  of  leather  and  metal, 
leather  being  the  component  material  of  chief  value,  were  held  to  be 
dutiable  as  manufactures  of  leather  imder  paragraph  452  of  the  act 
of  1909.  (Richard  v.  United  States,  4  Ct.  Gust.  Appls.,  252,  of  1913.) 
Steel  nails  with  brass-plated  heads  not  shown  to  be  in  chief  value  of 
steel,  were  held  properly  classified  as  a  manufacture  of  metal  under 
para^aph  167  of  the  act  of  1913,  rather  than  free  of  dutjr  under  the 
provision  of  paragraph  554  for  '^  wrought  iron  or  steel  nails  not  spe* 
cially  provided  for. "     (Abstract  39357,  of  1916.) 

For  rates  of  duty  see  page  65. 
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TINWARE, 


Summary. 

Tinware  consists  of  articles  made  of  tinplate  and  embrace  numer- 
ous household  articles,  toys,  cans  and  other  receptacles  for  the 
preservation  and  storage  of  fruits,  fish,  meats,  oils,  and  the  like. 

A  large  portion  of  the  tinware  of  the  country  is  used  in  coastal 
regions  witnin  easy  reach  of  the  principal  fish  and  fruit-producing 
districts.  Tinware  is  frequently  employed  for  local  and  special  uses, 
and  enters  the  channels  of  international  trade  as  a  container  of  other 
articles  of  commerce  rather  than  itself  primarily  as  an  article. 

According  to  the  United  States  Census  the  value  of  the  country's 
output  of  tmware  in  1914  was  estimated  at  $81,930,880.  Imports 
and  exports,  except  as  containers  of  other  articles,  are  negligible. 
Manufacturers  are  not  confronted  with  any  serious  problem  of 
foreign  competition  under  present  conditions. 

General  Information, 
act  of  1913,  paragraph  167. 

Articles  or  wares  not  speciallj  provided  for  in  this  section ;  *  *  * 
if  composed  wholly  or  in  chiei  value  of  iron,  steel,  lead,  copper, 
brass,  nickel,  pewter,  zinc,  aluminum,  or  other  metal,  but  not  plated 
with  gold  or  silver,  and  whether  partly  or  wholly  manufactured, 
20  per  cent  ad  valorem. 

DESCRIPTION. 

Tinware  consists  of  articles  made  of  tin  plate,  such  as  household 
articles  or  vessels,  cans,  retainers,  receptacles,  toys,  etc.  The  principal 
use  of  tmware  is  ^or  cannmg  and  shipping  provisions,  fish,  fnuts,  milk, 
tobacco,  and  other  articles. 

DOMESTIC  PRODUCTION. 

A  large  portion  of  the  tinware  of  the  coimtry  is  consumed  adjacent 
to  ocean  waters.  The  largest  canneries  are  located  in  coastal  regions 
within  easy  reach  of  our  principal  fish  and  fruit  producing  districts. 
The  preservation  and  shipping  of  fish,  fruit,  oils,  and  other  commodi- 
ties, m  cans  and  other  receptacles,  is  of  great  and  growing  importance. 

ifaterials. — Tinware  is  made  from  tinplate,  which  is  steel  plate 
(sheet)  coated  on  both  sides  with ,  tin.  Tinplates  are  divided  into 
coke  and  charcoal  plates.  The  former  is  coated  with  about  2  pounds 
of  tin  to  100  poimds  of  steel;  the  latter  with  about  3  to  6  pounds  of 
tin  to  100  pounds  of  steel.  Steel  plate  is  of  domestic  manufacture, 
but  the  tin  is  imported,  principdly  from  the  Malay  Peninsula,  the 
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Dutch  East  Indies,  Australia,  China  and  Bolivia.  Tinplate  -mills 
are  for  the  most  part  located  in  the  great  iron  and  steel  producing 
r^on  of  the  coimtry,  extending  from  Pennsylvania  westward  to 
nfinois  Pennsvtvania  produces  about  one-half  of  the  tinplate  of 
the  country.  Tiie  great  Dulk  of  the  tinplate  of  the  world  is  produced 
in  the  United  States  and  Great  Britain.  In  1910  the  production 
of  tinplate  in  the  United  States  was  444,933  long  tons;  in  1916,  about 
1,139,386  long  tons;  and  in  1919,  1,074,235  long  tons. 

In  some  cases  tinware  is  manufactured  directly  from  steel  sheets 
and  afterwards  coated  with  tin.  In  the  manufacture  of  certain  milk 
churns  this  coating  of  the  receptacles  is  frequent. 

E^ipment. — ^Much  of  the  equipment  used  in  the  manufacture  of 
tinware  consists  of  automatic  machinery. 

Geografhical  distribution  and  organization. — ^The  manufacture  of 
tinware  is  widely  distributed  in  the  United  States.  The  leading 
States  are  New  York,  Illinois,  Maryland,  Ohio,  Massachusetts, 
Pennsylvania,  New  Jersey,  and  California.  The  industry  shows  no 
tendency  toward  centralization  or  monopolization.  In  1914  there 
were  294  establishments  distributed  among  19  States  and  with  a 
capital  represented  by  a  large  number  of  aifferent  and  competing 
interests.  Sixty-two  establishments  with  an  output  valued  at 
$14,362,697  were  located  in  New  York  State.  Production  in  that 
State  in  1914  was  considerably  over  one-sixth  of  the  total  for  the 
United  States. 

History  of  the  industry, — With  the  development  of  the  preservation 
of  fruits,  meats,  vegetables,  and  other  articles,  the  manufacture  of 
tinware  has  grown  rapidly  during  recent  years.  The  value  of  the 
products  of  the  tinware  industry  m  1914  was  approximately  double 
that  of  the  year  1904. 

Domestic  production  and  consumption, — ^The  value  of  the  output 
of  tinware  in  1914  was  $81,930,880.  This  output  shows  a  marKed 
increase  over  that  of  the  year  1904  when  it  amounted  to  $41,893,000. 
The  manufacture  of  tinware  is  intimately  related  to  the  production 
of  tinplate.  About  two-thirds  of  the  tinplate  manufactured  in  this 
country  is  consumed  in  coast  regions.  Some  tinplate,  such  as  milk 
chums  and  cans  is  manufactured  from  steel  sheets  (called  ''black 
plate")  and  is  afterwards  coated  with  tin  by  immersion  in  a  bath  of 
molten  tin.  Consumption  of  tinware  in  the  United  States  is  prac- 
tically equal  to  that  of  production.  Exports  exceed  imports,  but 
the  percentage  of  tinware  imported  and  exported  as  tinware  (not  as 
containers  of  other  articles)  form  a  small  iraction  of  the  country^s 
production. 

Dom>estic  exports. — Exports  were  not  listed  separately  until  the 
year  1918  when  they  amounted  in  value  to  $530,571.  Exports  in 
1919  and  1920  were  valued  at  $863,447  and  $877,179,  respectively. 
These  exports  are  negligible  in  comparison  with  domestic  production. 
Tinware,  however,  is  exported  in  much  larger  quantities  than  these 
figures  indicate,  as  receptacles  for  fruits,  fish  products,  packing- 
house products,  and  the  like.  These  classes  of  goods  are  produced 
for  specialized  uses  and  the  industries  utilize  tinware  in  marketing 
their  products.  Tinware,  therefore,  is  usually  exported  in  the  form 
of  containers  of  products  of  other  industries  and  not  as  tinware. 
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IMPORTS. 


The  imports  of  tinware  are  not  separately  listed  in  the  reports  of 
the  Bureau  of  Foreign  and  Domestic  Conmierce.  Such  imports  arc* 
negligible.  The  imports  for  consumption  under  the  caption  of  *'Tin, 
all  other  manufactures  of"  amounted  in  1920  to  $86,784. 

TARIFF   HISTORY. 

In  the  act  of  1890  there  was  the  following  provision: 

*  *  *  Provided,  That  on  and  after  July  1,  1891,  manufactures  of  wfaidi  tin, 
tinplates.  terneplate^,  tag^ere  tin,  or  either  of  them,  are  component  materials  of  chief 
value,  and  all  other  articles,  vessels  or  ware^  manufactured,  stamped  or  drawn 
from  .sheet  iron  or  sheet  steel,  such  material  being  the  component  of  chief  value,  and 
orated  wholly  or  in  part  with  tin  or  lead  or  a  mixture  of  which  these  metals,  or  either 
of  them  is  a  component  part,  shall  pay  a  duty  of  55  per  cent  ad  valorem. 

In  subsequent  acts  articles  of  tin  were  included  in  the  basket 
clause  covering  manufactured  articles  and  wares  of  metal.  In  the 
said  act  of  1890,  however,  there  was  a  provision  that  ''no  article 
not  specially  provided  in  this  act,  wholly  or  partly  manufactured 
from  tinplate,  temeplate  *  *  *  or  of  which  such  tinnlate, 
temeplate,  *  *  *  shall  be  the  material  of  chief  value,  shall  pay 
a  lower  rate  of  duty  than  that  imposed  on  the  tinplate,  temeplate, 
*  *  *  from  which  it  is  made,  or  of  which  it  snail  be  the  com- 
ponent thereof  of  chief  value.''  A  similar  provision  was  included 
m  subsequent  acts  and  is  contained  in  paragraph  115  of  the  act 
of  1913. 

COMPETITIVE   CONDITIONS. 

As  there  are,  practically  speaking,  no  imports  of  tinware,  there  is 
no  problem  at  present  with  reference  to  foreign  competition.  The 
manufacture  of  tinware  is  a  highly  specialized  industry  and  gen- 
eralh'  serves  directlv  other  industries  making  use  of  articles  requir- 
ing special  make  and  definite  specifications.  As  a  result  the  industry 
is  usually  located  in  the  immediate  vicinity  of  concerns  making  use 
of  its  products.  Tinware  not  being  a  standardized  article,  like  tin 
plate  does  not  move  in  international  trade  to  any  large  extent  as  a 
ware  of  commerce. 

TARIFF   CONSIDERATIONS. 

At  present  there  is  no  problem  with  reference  to  foreign  coin- 
petition.  Neither  is  there  any  problem  with  respect  to  tarm  classi- 
fication. The  grouping  of  tinware  under  the  general  head  of  "manu- 
factures, articles  or  wares  of  metal "  is  sufficient  under  present  con- 
ditions. 

Tinvare^  not  el seuhere  specified — Production  in  United  States. 

[From  Federal  CeiMus.J 


Year. 


1904. 
1009. 
1914. 


Quantity. 


Value. 


$41,893,000 

58,8U,ftW 
81.930.8S0 


1  This  daasiQcation  includes  tin  pails,  buckets,  cans,  boxes,  household  and  cooking  utensils.  cabiDet, 
and  other  tinware.  It  does  not  cover  the  manufocture  of  tin  cans  and  other  containers  by  esCablishmeDU 
engaged  in  canning  and  preserving. 

Note.— Before  1904  manufactures  of  tinware  were  included  under  "tinware,  copperware,  and  sbeft* 
iron  ware." 
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Tinware,  not  dwewhen  tpedjM— Production  m  Unittd  Statu,  hy  Statet, 

[From  Federal  Oemus.] 


States. 

10 

Quant  Uy. 

Illinois 

• 

• 

V^rvland , .  „ , 

New  York 

Ohio 

New  Jersey 

Ppnrmvlvs^niii.        ,.,,, » 

Another ^ 

— — 

Orand  total 

VftUie. 


7,.^wA,mH^ 

4.S47,7«7 

4,AWt,A4.1 
•Jrt,W<»,7A« 


1914 

lOOO 

11)04 

Stotes. 

Number 

ofestab- 

liAhxnentA. 

Value. 

Number 
of  estab- 
lishments. 

Valuo. 

Number 

of  eiitfth* 

liNhmentH. 

Vnliir. 

Connecticiit 

4 

33 

2G 

15 

8 

10 

11 

62 

17 

3« 

f» 

3 

3 

7 

M 

$137,738 

13,037,206 

11,733,273 

2,144,455 

1,750,382 

2,307,117 

4,847,707 

14,362,007 

7,505,606 

4,508,543 

322,581 

147,018 

1,125,204 

37,843 

17,074,430 

I  llinols 

Marvlond 

Maastaehusetts 

Uichigan 

Missoari 

Sfvr  Jersev 

1 

New  York 

Ohio 

Pennsylvania 

. 

0 

R  hode  Inland 

t 

Vermont 

Vtreinia 

Ww^on^n 

>      >             ,             *             m      »             « 

Another 

1 

Total 

294 

81,030,880 

3tH 

VA,  H14,  Wt                377     f  4 1  V/% .  (0t(i 

Tin,  manu/aetuTig  of^ImporU  by  cfmnlnet, 
[Calendar  yean.l 


ImpaVtAttom—       |  191S>  '    1919 

France t»4    tiLSlA 

Germany ' 2,«74 

Netherlands 54 

Norway 5 

Spain 12»  VR 

Sweden 5.^ff7 

Urjted  Kinj^/km 3>»1  «,  -/i> 

Canada .WS  ^<^ 

Pi'iama. 45 


1030 


Imported  froaa—  m^  > 


J'rt'V 


VA0^ 


M«u^'> ii         fi4<     

rTi.r.a .t          *.i  ,   ., 

HfX.Acx.t, V>  .   . , 

J»CA.. i  i77     *•>*♦-;  .     .     - 

A*. /^X&er 

T/vr^ 2.  »)        4   '.'..^  «:  <•» 


JolylteDK.31,l9fiL 
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Tin^  all  other  nuinufactures  of — Imports  for  consumption — Revenue. 


Fiscal  year. 


19C8.. 
1909.. 
1910.. 
1911.. 
1912.. 
1913.. 
1914  K 
1914  t. 
1914 1. 


Rate  or  duty. 


Quantity. 


1915.. 
1915  •. 


1916.. 
1917.. 
1917  ». 


1918.. 
1918*. 


Calendar  years: 

1918 

1919 

1919" 


1900. 


45  per  cent 

do 

do 

do 

do 

do 

do 

20  per  cent , 

20  per  cent  less  20 

per  cent. 

20  per  cent 

20  per  cent  less  20 

per  cent. 

20  per  cent 

do 

20  per  cent  less  20 

per  cent. 

20  per  cent 

20  per  cent  less  20 

per  cent. 


Value. 


20  per  cent 

.....do 

20  per  cent  less  20 

per  cent. 
20  per  cent. 


$18,978 

60,251 

33,298 

74,871 

278,751 

428,554 

94,014 

90,518 

6 

67,347 
3 

37,607 

23,711 

45 

20.220 
4 


10,513 

26,871 

2 

86,784 


Duty 
collected. 


$8,540 
27,113 
14,984 
33,092 
125,437 
192,849 
42.306 
18,103 


Value  per 

unit  of 
quantity. 


13,469 


7,521 

4,742 

7 

4,044 


2.102 
6,374 


17,356 


Actual  and 

computed 

adTalonan 

rate. 


Ptr  ciwt. 


43 
45 
45 
45 
45 
45 
45 
20 
16 

20 
16 

16 

20 
l*i 


20 
20 
li 

20 


1  From  July  1  to  Oct.  3. 1913,  under  act  of  1909. 

<  From  Oct.  4, 1913,  to  June  30, 1914,  under  act  of  1913. 

>  Reciprocity  treaty  with  Cuba. 


Domestic  exports, 

TIN,  MANUFACTURES  OF.i 
[Fiscal  years.] 


Exported  to— 


Germany , 

Netherlands , 

Rusaa  in  Europe , 

United  Kingdom 

Canada , 

Panama 

Mexico , 

British  West  Indies 

Cuba 

Argentina 

Braza 

Chile 

Peru 

Venezuela 

China 

Japan 

Australia  and  Tasmania. 

New  Zealand 

Philippine  Islands 

British  South  Africa 

All  other 


1910 


Total. 


$51,739 

27,345 

4,959 

68,945 

367,391 

20,066 

76,246 

15,293 

ia5,804 

7,079 

9,575 

4,808 

3,050 

3,017 

12,841 

4,494 

24,273 

7,310 

21,633 

6,434 

36,911 


1911 


879,813 


$31,900 
4,631 
2,869 

58,801 
492,593 

10,705 

70,873 

33,090 
160,797 
3,999 
7,928 
3,360 
2,350 
3,218 
686 
3,108 

30,947 
7,607 

17,242 
3,640 

69,462 


1912 


999,796 


$10,748 

533 

3,833 

66,607 

587,885 
24,933 

135,911 
32,968 

180,293 
19,999 
21,629 
11,893 

o.  Din 

6,321 

1,407 

2,051 

23,593 

7,002 

20,792 

10,010 

59,037 


1913 


1,234,029 


$16,557 

1,609 

4,966 

49,645 

700,871 
21,742 

140,998 
28,967 

208,751 

11,716 

16,713 

7,824 

2,726 

10,692 

1,167 

9,490 

22,106 
6,350 

27,846 

43,501 

60,074 


1,453,790 


1914 


$5,515 

7,072 

2,501 

59,240 

879,527 

24,045 

46,841 

30,610 

179,57-2 

13,571 

6,917 

5,992 

4,080 

18,740 

12,934 

2,572 

20,223 

4  530 

41,348 

21,983 


1,477,5S4 


1  Included  in  "All  other  manufactures  of  tin  plates''  after  1914. 
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*i5uFACTURE8  OF-CODtiDiMd. 


.^ 

i«. 

im 

IWT 

»1S 

Articles  (T 

WW 
9.871 

330,  M4 

1 

4'22fl 

40;5W 
10, 3M 

M.Bll 
M0  9M 

Is 

ii 

3a;  TM 
ffi;flaa 

43;0T0 
30  158 
fll3,»43 

300, 3W 
3,US,flS3 

i 

80;i»7 
43,000 

II 

137  [a» 

IS,  SOS 

S:S 

34-S74S 

ToWI - 

l,78a,0» 

2,8«,»98 

S.41l,0«9 

3,W3,SZ7 

TDJWAHE. 
IColandar  yMis.] 


BiporMto- 

>.,. 

.... 

,.« 

nau 

1434 

12,075 
I51,61» 

S;S! 

10,  IM 

iJlois 

1877,179 

' 

For  rates  of  duty  see  page  65. 
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'or  conmmptum — Revenue. 


SHEEl 


<*»  >  \  ^ 


Value  per 

unit  of 
quantity. 


Suv 


Actoaland 

compated 

adTuoran 

rate. 


ma- 
^nsils— 
ute) — metal 
siTj  parts, 
de  much  progress 


This  survey  covers  all  classes  of  ai 
by  pressing,  stamping,  drawing,  etc., 
or  form  clearly  inoicative  of  the  purpot 
Many  of  these  products  are  accessory  ^ 
used   in  the  manufacture  of  assemblea 
chinery.     Among    many   articles    include 
except  enamelea   or  glazed   and   aluminun. 
novelties,  and  a  wide  range  of  stamped  metal 

The  manufacture  of  stamped  metal  eoods  hat 
in  recent  years,  but  on  account  of  the  diversity  of  products  no  statis- 
tics are  available  covering  output,  imports,  and  exports.  It  is  known, 
however,  that  imports  and  exports  are  very  limited  and  that  the 
domestic  production  is  large  and  supplies  nearly  the  entire  home 
demand. 

Sheet-metal  stampings  are  machine-made  products,  semi-automatic 
machinery  being  used  in  the  industry.  The  operation  of  the  machines 
used  in  this  branch  of  manufacture  requires  little  skill  but  consider- 
able diligence.  The  raw  material  employed  consists  of  sheets  or 
plates  made  of  steel,  copper,  brass,  aluminum,  and  other  metals. 

The  cost  of  the  raw  material  constitutes  an  important  item  in  the 
expense  of  manufacture.  Labor  cost  is  also  a  considerable  item.  It 
has  been  claimed  by  American  manufactm*ers  that  the  higher  scale 
of  wages  existing  in  the  United  States  may  operate  in  the  future  as  a 
handicap  to  the  domestic  producer  in  his  competition  with  the 
foreign  industry.  The  use  of  machinery,  however,  has  advanced 
further  in  the  United  States  than  in  other  countries  and  the  higher 
rates  of  wages  are  in  part  at  least  offset  by  greater  output  per  worker 
employed.  With  the  introduction  of  better  equipment  aoroad  it  is 
possible  that  the  lower  wage  rates  prevailing  in  the  foreign  countries 
will  favor  the  foreign  manufacturer.  At  present,  however,  the 
domestic  producer  is  not  seriously  threatened  oy  any  foreign  rivabry. 

Under  the  law  of  1913  sheet  metal  stampings  come  within  the  scope 
of  paragraph  167  rather  than  within  that  of  paragraph  110.  Tne 
stamped  shapes  referred  to  in  the  latter  are  those  not  advanced  in 
value  or  condition  by  any  process  or  operation  subseauent  to  that  of 
stamping,  whereas  the  sheet  metal  stampings  coverea  in  the  present 
survey  are  those  which  have  taken  on  aistmctive  shapes  ana  forms 
which  indicate  clearly  the  purpose  for  which  they  are  designed.  In 
other  words,  they  are  specialized  products  as  compared  with  the  more 
generalized  articles  included  in  paragraph  110. 
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GENERAL  Information. 

PARAGRAPH   167,  ACT  OF  1913. 

Articles  or  wares  not  specially  provided  for  in  this  section  j  *  *  * 
if  composed  wholly  or  in  chief  value  of  iron,  steel,  lead,  copper,  brass, 
nickel,  pewter,  zinc,  aluininum,  or  other  metal,  but  not  plated  with 
gold  or  silver,  and  whether  partly  or  wholly  manufactured,  20  per 
cout  ad  valorem. 

DESCRIPTION. 

This  survey  covers  all  classes  of  articles  made  from  sheet  and  plate 
met^l  by  cold  pressing,  stamping,  drawing,  etc.,  which  are  not  specifi- 
cally mentioned  in  the  tariflF  act  of  1913,  or  covered  more  specifically 
in  other  surveys  prepared  on  this  schedule.  A  great  many  of  these 
products  are  accessory  parts,  more  or  less  finished,  which  are  used  in 
the  manufacture  of  assembled  articles,  especially  machinery.  A  few 
of  these  such  as  tinware  and  certain  novelties  are  ready  for  consump- 
tion without  further  manufacture.  Among  the  many  articles  in- 
cluded may  be  mentioned  kitchen  utensils,  except  enameled'or  glazed 
and  aluminum  hoUow-ware;  metal  novelties;  a  wide  range  of  stamped 
metal  machinery  parts  and  accessories,  mining  screens,  and  miscel- 
laneous structural  material,  such  as  cornices,  spouts,  etc.  Tin  cans 
and  other  containers  are  not  included  in  this  survey  since  they  are 
generally  made  in  separate  establishments  which  are  mostl}''  located 
at  or  near  establishments  engaged  in  canning  and  preserving.  Alu- 
minum hollow-ware,  jewelry,  manufactures  of  gold  and  silver, 
sterling  and  plated  silverware,  manufactures  of  nicKel  silver,  and  all 
manufactures  of  sheet  brass,  copper,  and  aluininum,  are  covered  in 
other  surveys.  Watch  and  clock  cases,  gas  and  electric  fixtures  and 
supplies,  lamps  and  reflectors,  including  tnose  used  in  the  automobile 
industry,  metal  buttons,  and  bottle  caps  have  also  been  discussed 
separately  in  other  surveys. 

In  general  it  may  be  said  that  stamped  metal  goods  are  sub- 
stitute for  cast  and  machined  pjarts.  Considerable  advance  has  been 
made  in  late  years  in  the  design  of  such  parts  accompanied  by  a 
saving  in  weignt  without  loss  of  strength  by  proper  design  of  indi- 
vidual sections,  some  of  which  may  be  stiffened  by  ribs  or  corruga- 
tions. 

DOMESTIC   PRODUCTION. 

The  manufacture  of  stamped  metal  goods  has  made  marked  prog- 
ress in  recent  years.  On  account  of  diversity  of  the  product,  it  is 
practically  impossible  to  present  representative  figures  covering  the 
entire  incmstry.  Accordiujg  to  the  census  of  manufactures,  the  value 
of  the  articles  classed  as  'Copper,  tin,  and  sheet-iron  products"  in- 
creased from  $78,359,000  in  1899  to  $241,943,000  in  1914.  It  is  safe 
to  assume  that  the  increase  in  value  in  the  last  five  years  is  consid- 
erably in  excess  of  that  attained  during  the  preceding  10  or  even  15 
years.  One  manufacturer  has  stated  that  his  business  increased 
irom  $1,642,311  m  1913  to  $5,399,091  in  1919.  It  should  be  said, 
however,  in  this  connection  that  the  great  increase  during  this  period 
Was  paruy  an  increase  in  value  rather  than  an  augmentation  in  the 

volume  of  trade. 

* 
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Raw  materials. — ^The  raw  materials  for  the  manufacture  of  stamped 
metal  goods  are  sheets  or  plates  made  of  steel,  copper,  brass,  bronze, 
zinc,  or  aluminum.  These  sheets  may  or  may  not  oe  coated  with  tin 
or  zinc  (galvanized) .  As  a  nde  articles  which  are  covered  with  zinc 
(galvanized)  are  at  first  made  up  from  block  sheets  and  then  dipped 
in  the  galvanizing  bath.  Most  tinware  is  fashioned  from  tin  plate, 
but  in  the  case  of  cream  separators  and  certain  classes  of  milk  cans, 
etc.,  the  finished  article  is  dipped  in  molten  tin. 

Raw  material  constitutes  an  important  item  in  the  cost  of  sheet- 
metal  stampings,  but  in  general  this  material  is  abundant  and  cheap 
in  the  United  States,  even  where  import  duties  are  placed  upon  the 
articles  coming  from  foreign  countries. 

Equipment, — ^The  equipment  used  directly  in  the  manufacture  of 
stamped  metal  goods  consists  chiefly  of  heavy  presses  fitted  with 
replaceable  dies  suited  to  the  special  product  which  is  to  be  made. 
All  stamping  machmes,  presses,  and  other  machmeir  important  m  the 
industry  are  of  American  manufacture  and  can  be  obtained  as  cheaply 
in  the  United  States  as  elsewhere.  The  dies  are  generally  made  by 
the  manufacturers  of  stamped  sheet-metal  goods,  but  sometimes  they 
are  supplied  by  outside  firms  who  make  tnem  on  special  order. 

Methods  of  vroduetion, — ^The  production  of  stamped  metal  goods  is 
largely  a  macnine  operation.  The  machinery  usea  is  what  would  be 
classed  as  semiautomatie,  the  output  depending  in  lar^e  measure 
upon  the  diligence  of  the  workers,  wno  must  place  the  blanks  between 
the  die  and  remove  the  pressed  product.  The  labor  is  not  highly 
skilled,  but  a  certain  dexterity  and  some  experience  are  required 
from  operators.  Skilled  mechanics  must  be  employed  to  keep  the 
machinery  in  good  operating  condition.  Female  labor  is  employed 
to  a  limited  extent,  but  most  of  the  labor  is  male.  For  simple  designs 
a  shallow  drawing  of  sheet  metal  may  often  be  cut  and  formed  in  a 
single  operation,  but  on  more  complicated  parts,  especially  those 
made  from  thick  sheets  or  plates,  a  blank  from  the  sheet  must  be 
stamped  and  then  formed  in  a  series  of  separate  dies  until  the  fin- 
ishea  shape  is  obtained.  The  amount  of  deformation  to  which  the 
metal  can  be  subjected  in  any  one  operation  depends  largely  upon 
the  type  of  metal  employed.  Copper,  for  example,  can  be  drawn  to 
a  greater  length  in  a  single  operation  without  cracking  than  a  piece 
of  sheet  steel.  The  operation  also  tends  to  harden  the  metal  so 
that  annealing  is  frequently  necessary  after  one  or  two  drawings. 

Organization, — ^The  number  of  firms  manufacturing  stamped  metal 
goods  is  large.  Many  firms  are  small,  but  the  bulk  of  the  country's 
output  comes  from  establishments  of  moderately  large  size.  Pro- 
duction is,  as  a  rule,  highly  specialized,  but  a  few  firms  operate  steel- 
works and  rolling  mills  m  connection  with  the  manufacture  of  stamped 
metal  parts.  There  are  other  concerns  which  further  fabricate  the 
stanxped  metal  as  it  comes  from  the  machines,  assembling  the  parts 
by  riveting  and  soldering,  etc.  BuflSing  and  polishing  are  frequently 
conducted  at  the  same  plant  and  occasionally  parts  will  be  electro- 
plated, painted,  and  otherwise  treated  in  the  same  establishment. 

Many  establishments  conduct  a  purely  contractual  business, 
manufacturing  the  articles  only  on  special  order.  Most  of  the 
accessories,  wnich  constitute  the  bulk  of  the  business,  are  manu- 
factured by  concerns  that  supply  only  one  or  two  consumers  in  each 
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class  of  article.  Few  of  the  articles  are  sufficiently  standardized  for 
general  consumption  so  that  they  can  be  sold  from  the  warehouse. 
Many  firms  supply  a  variety  of  products  to  different  classes  of  manu- 
facturers. They  are  therefore  not  necessarily  affected  vitally  by 
depression  in  any  one  branch  of  their  business. 

The  amount  of  capital  involved  can  not  be  accurately  estimated. 
The  census  fibres  for  1914,  which  do  not  follow  the  classification 
adopted  in  this  survey,  show  that  over  $244,500,000  was  invested  in 
the  manufacture  of  copper,  tin,  and  sheet-iron  products.  This 
capitalization  was  distriouted  among  some  five  thousand  establish- 
ments employing  80,000  wage  earners. 

Geographical  distrlhiUion, — ^The  manufacture  of  sheet-metal  stamp- 
ings is  scattered  throughout  the  country.  The  bulk  of  the  country's 
output,  however,  comes  from  the  North  Atlantic  States,  especially 
New  York  and  New  Jersey,  and  in  the  territory  tributary  to  auto- 
mobile factories  in  Michigan  and  Ohio. 

Domestic  production  and  consumption. — ^No  adequate  statistics  are 
available  showing  the  domestic  output  of  shee^-metal  stampings. 
As  imports  and  exports  are  very  small  and  the  country's  output 
unquestionably  large,  the  domestic  production  is  undoubtedly 
sufficient  for  home  requirements. 

Domestic  exports. — ^There  are  no  figures  obtainable  with  respect  to 
exports.  Some  manufacturers,  however,  state  that  there  have  been 
some  exports  to  England,  France,  and  South  America. 

FOREIGN   PRODUCTION. 

Sheet-metal  stampings  are  known  to  be  manufactured  in  Germany, 
Austria,  and  France,  but  no  statistics  are  at  present  obtainable. 

IMPORTS. 

There  are  no  statistics  with  reference  to  the  importation  of  sheet- 
metal  stampings.  Manufacturers  state  that  limited  amounts  of 
sheet-metal  stampings  are  imported. 

PRICES. 

The  prices  of  sheet-metal  stampings  vary  greatly  with  the  uses 
and  general  character  of  the  articles  made.  As  in  the  case  of  other 
products,  prices  have  risen  in  recent  years.  Replying  to  a  question- 
naire sent  out  by  the  United  States  Tariff  Commission,  manufac- 
turers estimated  that  the  prices  of  sheet-metal  stampings  have 
increased  on  the  average  about  75  per  cent  since  1913. 

TARIFF   fflSTORY. 

Sheet-metal  stampings,  as  discussed  in  this  survey,  have  long  been 
dutiable  as  manufactures,  articles,  or  wares  of  metal  not  specially 
provided  for,  whether  partly  or  wholly  manufactured.  The  duties 
on  these  articles  have  been  ad  valorem  and  since  1883  ranged  from 
35  to  45  per  cent  until  the  passage  of  the  act  of  1913,  when  the  rate 
of  duty  was  reduced  to  20  per  cent. 
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COMPETITIVE   CONDITIONS. 

Domestic  manufacturers  have  suffered  little  from  foreign  competi- 
tion. It  is  claimed,  however,  by  some  producers  that  foreign  com- 
petition is  possible  and  may  become  active  on  account  of  the  lower 
wage  rates  prevailing  in  otner  countries  and  of  the  present  foreign 
exchange  situation.  American  manufacturers  have  made  use  of 
automatic  or  semiautomatic  machinery  to  such  an  extent  that  their 
labor  costs  have  been  greatly  reduced.  While  sunilar  machinery  is 
employed  abroad,  the  machine  process  has  not  advanced  to  the  same 
extent  in  other  countries  as  in  the  United  States.  With  the  intro- 
duction of  more  up-to-date  appliances  in  foreign  countries,  the  lower 
wage  rates  abroad  may  favor  the  foreign  manufacturer.  The  use  of 
machinery,  however,  generally  implies  diminished  labor  cost;  hence 
the  higher  wage  rates  would  not  affect  total  costs  to  the  same  extent 
as  in  tne  case  where  labor  cost  constitutes  a  much  larger  percentage 
of  the  total  manufacturing  expense. 

TARIFF   CONSIDBRATIONS. 

There  is  at  present  no  serious  problem  with  reference  to  competi- 
tive conditions. 

The  classification  of  sheet  metal  stampings  under  the  act  of  1913 
is  somewhat  vague.  Paragraph  110  provides  that  pressed,  sheared, 
or  stamped  shapes,  not  advanced  in  value  or  condition  by  anv  process 
or  operation  subsequent  to  the  process  of  stainping,  if  made  oy  the 
Bessemer,  Siemans-Martin,  open-hearth,  or  similar  processes,  and 
not  containing  any  alloys,  are  dutiable  at  8  per  cent  ad  valorem; 
and  when  made  by  the  crucible,  electric,  or  cementation  process, 
either  with  or  witnout  alloys,  and  finished  by  rolling,  hammering, 
or  otherwise,  are  dutiable  at  15  per  cent.  Sheet  metal  stampings, 
however,  of  the  kind  considered  in  this  survey,  are  advanced  in  value 
or  condition  beyond  the  process  of  stamping  and  therefore  come 
within  the  scope  of  paragraph  167.  This  latter  paragraph  provides 
that  articles  or  wares  not  specially  provided  for,  if  composea  wholly 
or  in  chief  value  of  iron,  steel,  or  other  metal,  but  not  plated  witn 
gold  or  silver,  and  whether  partly  or  wholly  manufactured,  are  duti- 
able at  20  per  cent  ad  valorem.  The  sheet-metal  stampings  coming 
within  the  scope  of  paragraph  110  are  shapes  which  are  to  be  later 
used  in  the  manufacture  of  some  highly  finished  article  and  are  in  a 
crude  state  of  development.  The  articles  covered  in  this  survey  are 
those  which  have  progressed  to  a  definite  stage  in  the  process  of 
manufacture,  having  taken  on  new,  perfect,  and  distinctive  forms 
indicative  of  the  purpose  for  which  they  are  designed  and  for  which 
they  can  only  be  used.  In  the  case  of  some  stamped  articles  the 
wording  in  paragraph  110  can  readily  lead  to  an  improper  classifi- 
cation. It  IS  advisable  to  word  paragraph  110  so  that  any  intent 
of  the  law  to  include  only  articles  of  a  £reneral-  or  crude  nature  will 
be  more  clearly  stated. 


PLATED  AND  STERLING  SILVERWARE. 


Summary. 


Sterling  and  silver-plated  tableware  are  articles  composed  of  solid 
silver,  or  of  base  metals  plated  with  silver,  used  as  containers  for 
food  or  drink  or  as  eating  implements.  The  list  includes  knives, 
forks,  spoons,  trays,  bowls,  pitchers,  saltcellars,  mugs,  plates,  and 
other  articles.  Knives  and  forks  are  specially  provided  lor  in  para- 
graph 130. 

Sterling  silverware  is  composed  of  solid  silver  of  a  high  degree  of 
purity,  rlated  ware  is  made  in  several  ^ades.  The  first  and  high- 
('st  contains  an  all-over  coat  of  sterling  silver  amounting  to  6  ounces 
per  gross  of  teaspoons.  The  second  or  standards  plate  contains  2 
to  2j  ounces  of  silver  per  gross.  In  addition,  these  grades  may  be 
extra  plated  at  the  wearing  points.  The  lowest  grade,  known  as 
half  standard  plated,  contams  about  1  ounce  of  silver  per  gross  of 
spoons.  The  higher  ^ades  ordinarily  use  a  nickel  silver  base  con- 
taining 18  per  cent  mckel,  but  a  cheaper  alloy  containing  only  10 
per  cent  nickel  is  used  for  the  lowest  grade.  At  times  the  base  is 
composed  of  copper,  pewter,  britannia  metal,  or  steel. 

The  domestic  silverware  industry  is  well  established.  The  nnture 
of  the  manufacturing  process  necessitates  large  scale  production, 
efficient  organization,  and  a  wide  market.  The  manufacture  of 
silverware  is  largely  hand-fed  machine  work,  and  each  piece  passes 
through  a  long  series  of  individual  operations  in  its  journey  from  sheet 
metal  to  the  nnished  article.  The  principal  steps  are  castingi  punch- 
ing, stamping  or  spinning,  rolling,  shaping,  embossing,  trimming, 
burnishing,  pickling,  plating,  polishing,  inspecting,  and  packing. 
The  handicap  of  hand  operation  is  overcome  by  attention  to  operating 
details,  so  that  a  large  number  of  pieces  are  handled  per  operative. 
The  domestic  industrv  produces  sufficient  tableware  to  satisfy  the 
domestic  demand,  and.  in  addition  exports  to  all  advanced  countries 
of  Europe  and  South  America. 

Great  Britain  and  Germany  are,  normally,  the  principal  foreign 
producers.  Imports  of  tableware  are  small,  those  classified  as 
manufactures  of  gold  and  silver  bein^  largely  novelties  and  articles 
akin  to  jewelry.  Imports  from  England  are  high-grade  articles  of 
some  special  design.  The  German  importations  are  chiefly  very 
low  grade  materi^ — that  is,  for  the  most  part — supplementary  to 
domestic  production. 

The  domestic  industry  owes  much  of  its  success  and  prosperity 
to  its  ability  to  anticipate  the  public  fancy  in  the  matter  of  aesign 
and  finish.  The  originality  of  design  and  perfection  of  finish  of  tne 
domestic  ware  enable  it  to  compete  in  neutral  markets  with  the 
high-quality,  lower-priced  English  ware  and  the  poor-quality,  verj 
low-priced  German  goods.  Domestic  manufacturers  change  their 
designs  frequently  and  in  this  way  keep  ahead  of  imitative  compe- 
tition. 
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StciHng  and  plated  sUver  tableware — Summary  table. 


Year. 


1910.. 

mi.. 

1912.. 
1913.. 
1914.. 
1915.. 
1916.. 
1917.. 
1918.. 
1919.. 
1918 «. 
1919  4. 
1920*. 


Domestic 
production. 


Imports  for 
consump- 
tion.! 


> 126, 529, 275. 00 


$202,941.49 
256,299.32 
331,014.14 
311,646.29 
501,744.98 
335,813.00 
242,916.00 
247,201.00 
201,005.00 
112,621.00 
110,805.00 
222,319.00 
605.128.00 


Domestic 
exports.*     I 

I 


Amount  of 
duty.i 


$390,858.00 
520,196.00 
453,773.00 
425,175.00 
426,942.00 
299,042.00 
526,317.00 
566,864.00 
565,406.00 
060,204.00 
516,960.00 
940,325.00 

1,016,800.00 


$91,297.00 
113,728.00 
148,984.00 
138,308.00 
245,358.00 
167,706.00 
121,458.00 
123,509.00 
100,440.00 
56,311.00 
55,394.00 
111,160.00 
302,560.00 


Actual  or 

auivAlent 
valorem 
rate. 


Percera. 

45.00 
44.30 

44.60 

4a  eo 

49i90 

saco 
saoo 

50.00 

saoo 
saoo 
saoo 

50.00 


1  Silver,  manufactures  of. 

*  Manufactures  of  gold  and  silver. 

3  Silversmithing  and  plated  ware  (Icnives,  forks,  spoons,  and  hollow  ware). 

*  Calendar  year. 

General  Information. 

tariff  paragraph,  act  of  1913. 

Paragraph  167.  Articles  and  wares  not  specially  provided  for  in 
this  section;  if  composed  wholly  or  in  part  of  *  *  *  silver,  and 
articles  or  wares  plated  with  *  *  *  silver,  and  whether  partly 
or  wholly  manufactured,  50  per  centum  ad  valorem. 

DESCRIPTION. 

Plated  and  sterling  silver  tableware  consists  of  knives,  forks, 
spoons,  and  hollow  ware  (pitchers,  bowls,  and  other  dishes),  com- 
posed of  sterling  silver  or  of  copper,  britannia  metal,  nickel,  silver, 
or  steel,  plated  with  silver. 

Forks  and  spoons  are  true  flat  ware,  made  in  one  piece  from  strips 
of  sheet  metal.  Knives  are  cast  in  one  piece  or  made  m  three  pieces— 
the  handle  in  two  pieces  of  stamped  metal  and  the  blade  oi  forced 
steel.  The  parts  are  assembled  before  plating  or  polishing.  Hollow 
ware  is  cast,  stamped,  or  spun  from  sheet  metal,  or  shaped  by  ham- 
mering. 

Sterling  silver  was  formerly  the  onlv  ware  used  bv  the  rich,  but 
during  the  last  10  years  the  quality  of  the  plated  ware  lias  been  raised 
until  it  is  practically  as  durable,  and  possesses  all  the  characteristics 
of  sterling  silver.  This  development,  together  with  the  high  price 
of  silver,  nas  resulted  in  the  substitution  of  high-grade  plated  ware 
for  sterling  to  a  large  extent. 

Knives  and  forks  are  specially  provided  for  in  paragraph  130  and 
are  treated  only  incidentally  in  this  survey. 

DOMESTIC   PRODUCTION. 

The  domestic  tableware  manufacturing  industry  is  well  organised 
and  leads  the  world  in  desien  and  finish  of  products.  Only  the 
English  industry  at  Sheffield  nas  been  longer  established. 

Saw  materials. — Silver,  copper,  lead,  tin,  antimony,  zinc,  steel, 
cobalt-chrome  and  nickel  are  the  major  raw  materials  used.    The 
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minor  supplies  include  cyanide,  rou^e,  abrasive  wheels  and  pumice. 
The  base  metals  are  maae  up  into  nickel  silver,  britannia  metal  and 
pewter,  for  use  as  a  base  (or  the  silver  plate.  Cobalt-chrome,  or 
stainless  steel,  is  used  for  knife '  blades.  Common  steel  is  used  for 
cheap  cast  knives. 

The  supply  of  all  metals  and  alloys  used,  with  the  exception  of 
stainless  steel,  is  amplv  sufficient  for  every  need.  Antimony  and 
tin  are  imported,  but  tne  domestic  industry  is  in  as  advantageous  a 
position  as  the  foreim,  since  both  must  import  from  Asia.  The 
manufacture  of  stainless  steel  is  controlled  through  patent  rights 
by  an  English  concern. 

EquipmerU. — The  machinery,  tools,  and  manufacturing  processes 
usecf  in  the  domestic  industry  have,  to  a  large  extent,  resulted  from 
American  ingenuity,  and  are  all  of  American  manufacture. 

Method  of  manufacture — Flat  ware. — ^The  manufacturing  process 
for  sterling  and  plated  forks  and  spoons  is  identical  dp  to  the  time 
the  plating  is  applied.  Blanks  of  any  desired  size  and  shape  are 
cut  by  punches  from  sheet  metal^  and  pass  rapidly  through  a  series 
of  hana-fed  machines  that  shape  the  article,  trim  off  any  excess 
metal,  and  ^ve  a  semifinished  product,  identical  in  every  respect 
with  the  finished  piece  except  that  it  has  no  polish,  or,  in  the  case 
of  plate,  no  silver  coating. 

From  this  point  the  sterling  and  plated  ware  separate.     The 
blanks  to  be  used  for  plated  ware  are  carefully  inspected  for  flaws,  * 
given  an  acid  bath,  and  sent  to  the  plating  room.     Here  they  are 
treated  in  one  of  three  ways  depending  on  the  quality  of  ware  to  be 
produced. 

The  high-^ade  plate  is  given  a  uniform  coating,  amounting  to 
6  ounces  of  silver  per  eross  of  teaspoons  and  other  pieces  in  propor- 
tion. The  highest  grades,  in  addition  to  the  uniform  coat,  are  extra 
plated  on  all  wearing  surfaces,  or  a  piece  of  sterling  silver  is  inlaid 
at  those  points  before  plating. 

Medium-grade  ware,  known  as  standard  plate,  is  given  an  all-over 
coat  of  from  2  to  2^  ounces  of  silver  per  gross  of  spoons,  and  in  some 
cases  the  extra  plating  is  applied.  Low-grade  ware  is  known  as 
half  standard  plate,  and  usually  carries  a  (&posit  of  about  1  ounce 
of  silver  per  eross  of  spoons. 

The  manufacture  ot  the  high-grade  table  knives,  which  may  be 
mentioned  here,  differs  from  mat  of  true  flat  ware  in  that  the  two 
halves  of  the  handle  and  the  finished  blade  are  sent  to  an  assembling 
room  where  the  halves  of  the  handle  are  soldered  together  with  pure 
silver  and  the  blade  fastened  in  place.  It  is  then  sent  to  the  plating 
room  or  to  the  polishing  room.  Cheap,  solid-handled  knives  are  cast 
in  one  piece,  then  trimmed  and  platea. 

After  plating  the  articles  are  washed  and  sent  to  the  polishing 
room.  The  sterling  silverware  does  not  enter  the  plating  room,  but 
passes  direct  from  the  grinders  to  the  polishers  and  is  treated  in  the 
same  manner  as  the  plated  ware  from  this  point. 

HoUow  t^rc— Hollow  ware  is  either  cast  or  shaped  from  sheet 
metal  by  stamping,  spinning,  or  hammering.  The  manufacturing 
process  except  in  the  case  oi  stamping  is  largely  handwork.  The 
dom^tic  industry  spends  large  amounts  of  money  and  considerable 
time  in  the  discovery  of  new  designs  or  the  rediscovery  of  old  designs 
that  were  in  vogue  m  the  so-called  *' period''  days. 
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The  article  is  shaped  as  far  as  possible  by  stamping  or  spinning 
then  finished  by  hand,  and  any  accessories,  such  as  ^ctst  ornamenta- 
tion or  handles,  are  attached  with  silver  solder.  The  ware  is  tfien 
f>ickled  to  remove  all  grease,  plated,'  and  sent  to  the  polishing  room 
or  further  treatment.  Sterling  hollow  ware  is  manufactured  in 
the  same  manner  as  plate  except  that  the  plating  process  is  omitted. 

In  order  to  polish,  the  ware  and  fit  it  for  the  market  it  is  passed 
through  a  long  series  of  hand-fed,  power-operated  brushes  and 
burnishing  wheels  that  polish  every  part  of  the  article.  The  finished 
ware  is  inspected  and  packed  in  boxes  for  the  retail  and  jobbing 
jewelry  traae. 

The  base  of  the  high  and  medium  grade  plated  flat  ware  is  usually 
18  per  cent  nickel  silver,  while  the  low  grade  is  made  from  an  alloy 
containing  only  10  per  cent  nickel.  Hollow  ware  is  made  from 
nickel  silver,  copper,  or  britannia  metal.  The  nature  of  the  manu- 
facturing process  requires  that  the  goods  pass  through  a  large  num- 
ber of  hands,  but  the  work  has  been  systematized  so  tnat  the  number 
of  pieces  handled  per  operative  is  very  large.  Male  labor  is  used 
exclusively  in  the  punch  and  die,  roUing,  cutting,  turning,  trimming, 
and  embossing  rooms,  but  all  burnishing,  polishing,  and  inspection 
work  is  performed  by  women.  The  labor  is  performed  on  a  piece- 
work basis.  As  the  domestic  manufacturers  change  their  patterns 
frequently  and  as  the  large  volume  of  production  wears  out  dies 
rapidly,  they  maintain  a  force  of  die  cutters  and  designers.  This  is 
a  neavy  factor  in  expense,  but  is  justified  because  the  success  of  the 
industry  depends  to  a  large  extent  on  the  originality  and  perfection 
of  the  goods  produced. 

Organization, — ^The  silverware  industry  requires  large  plants, 
eflBcient  organization,  and  wide  markets.  The  United  States  industry 
consisted  of  29  plants  operated  by  six  companies  in  1914.    That 

f^art  of  the  industry  devoted  to  the  manufacture  of  plated  knives, 
orks,  and  spoons  was  capitalized  at  $5,750,861;  hollow  ware,  at 
$3,982,177;  all  other  plated  ware  at  $12,482,324,  and  sterling  silver 
at  $27,941,934.     Most  of  the  manufactures  mentioned  as  ^^afl  other 

Slated"  are  articles  akin  to  jewelry,  but  considerable  amounts  of 
at  and  hollow  ware  are  probably  included.  The  sterling  silvei; 
capitalization  includes  some  sterlmg  silver  jewelry  and  novelty 
articles  as  well  as  tableware,  but  no  figures  are  available  on  whicn 
to  base  an  exact  division. 

Estimates  of  manufacturers  in  1920  placed  the  capital  employed 
in  the  manufacture  of  plated  ware  at  25  millions,  and  of  sterling  at 
20  millions.  Some  novelty  articles  may  be  included  in  the  above 
but  the  amount  is  small.  The  increase  m  plated  ware  is  due  to  new 
construction  and  to  the  increased  valuations  resulting  from  the  war. 

Geoffraphical  distribution. — The  industry  consists  m  1920  of  two 
small  plants  in  the  Middle  West,  two  large  plants  in  New  York,  one 
in  Rhode  Island,  and  several  in  Connecticut.  The  Connecticut  plants 
are  largely  controlled  by  one  operating  company.  There  are,  how- 
ever, at  least  two  important  independent  companies  operating  in 
that  State.  A  number  of  plants  scattered  throughout  tne  country 
produce  small  amounts  of  silver  tableware.  These  plants  produce 
silver  jewelry  and  novelties  as  a  main  product. 

History  of  the  industry. — ^The  English  silver-plate  industry  at  Shef- 
field was  the  pioneer  in  the  silverware  field,  tne  original  plate  being 
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composed  of  copper  with  a  silver  coating,  but  considerable  sterling 
silverware  has  been  produced  in  the  United  States  since  early  colo- 
nial days.  Upon  the  discovery  of  the  electroplating  process  the 
domestic  silver-plate  industry  grew  very  rapidly  and  soon  supplied 
the  entire  domestic  demand  tor  this  class  of  goods. 

The  manuf actiu'e  of  high-grade  plate  is  a  comparatively  new  devel- 
opment, resulting  from  a  public  demand  for  a  moderate-priced  ware 
that  will  not  become  brassy  under  continuous  service.  The  present 
high  price  of  silver  has  further  increased  the  demand  for  the  best 
plate. 

DomeMic  production  and  consumption, — The  domestic  manufac- 
turers of  tableware  produce  enough  to  supply  the  domestic  market 
and  provide  considerable  quantities  for  export. 

Domestic  exports. — Before  the  war  domestic  hi^h-grade  plate  and 
sterUng  silver  was  exported  to  all  advanced  countries  of  Europe  and 
South  America.  The  domestic  manufacturers  were  unt^ble  to  com- 
pete with  the  British  or  German  industry  on  a  price  basis,  grade  for 
grade,  but  the  distinctive,  original  designs  of  the  domestic  article 
commanded  higher  prices  than  similar  grades  manufactured  by  foreign 
concerns. 

FOREIGN   PRODUCTION. 

Great  Britain,  Germany,  and  Austria  are  the  chief  foreign  pro- 
ducers. Japan  came  into  the  field  after  the  beginning  of  the  war 
and  has  evidently  met  with  some  success  in  certam  far  eastern  mar- 
kets formerly  supplied  by  European  manufacturers.  Most  of  the 
German  and  Austrian  product  was  of  poor  quality,  but  English  sil- 
verware compares  favorably  with  that  made  m  the  United  States. 

Since  the  industry  was  considered  nonessential,  it  was  severely 
crippled  in  Europe  during  ihe  war.  The  Centrai  Powers  had  not  in 
June,  1920,  recovered  sufficiently  to  develop  any  considerable  export 
trade.  The  present  situation  in  England  is  marked  by  an  active 
demand  from  all  quarters  which  far  exceeds  the  supply.  There  has 
been  a  marked  revival  in  production,  but  the  lack  of  experienced 
polishers  restricts  output.  In  December,  1919,  polishers  were  eam- 
mg  $50  or  more  per  week  and  not  working  full  time.  Other  skilled 
artisans  were  making  between  $25  and  $30  per  week  of  47  hours. 
These  earnings  were  from  150  to  175  per  cent  above  the  prewar  level, 
although  the  scales  for  piecework  had  increased  only  80  per  cent. 
The  number  of  female  workers  is  limited  by  trade-unions,  and  every 
effort  is  concentrated  upon  maintaining  the  standing  of  the  work  as 
a  craft.  The  manufacture  of  silverware  in  England  is  closely  allied 
with  the  making  of  cutlery  and  is  concentrated  in  Sheffield,  London, 
and  Birmingham.  In  normal  times  as  many  as  5,000  men  and  prob- 
ably more  women  are  employed  in  the  silver  and  plate  trade  in  Shef- 
field alone. 

There  is  an  abundance  of  plant  in  England  for  the  stamping  of 
articles  in  the  rough,  but  the  subsequent  finishing  is  done  almost 
wholly  by  hand.  Electroplating  equipment  formerly  came  from 
Germany,  but  is  now  supplied  by  English  manufacturers. 

IMPORTS. 

The  imports  of  silverware  are  for  the  most  part  rather  supplemen- 
tary of  the  American  output.     They  consist  largely  of  very  cheap 
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TOodS;  although  a  small  amount  of  high-class  English  ware,  especially 
hand-pierced  sterling  silver,  is  imported.  Prior  to  the  tarin  act  of 
1890  Sheffield  manufacturers  carried  on  an  extensive  business  in  the 
United  States,  but  their  American  business  has  since  become  negligi- 
ble in  amount. 

PRICES. 

Prices  of  sterling  silverware  depend  on  the  price  of  silver  metal  to 
a  large  extent.  Tne  articles  are  usually  sold  by  weight.  Design  is 
also  an  important  factor. 

Plated  ware  is  sold  at  various  prices,  which  vary  considerably, 
depending  on  the  grade  and  design.  The  cost  of  silver  metal  is  an 
important  factor  in  price,  but  not  to  as  large  an  extent  as  in  the  ster- 
ling industry. 

TARIFF  HISTORY. 

Silverware  has  been  classified  under  various  heads  since  1883.  In 
that  year  all  plated  ware  (gold,  silver,  or  other  metal)  was  dutiable 
at  35  per  cent  ad  valorem,  and  articles  of  sterling  silver  were  dutiable 
at  45  per  cent  ad  valorem.  In  the  tariff  acts  from  1890  to  1913  both 
plated  and  sterling  fell  in  the  basket  paragraph  for  metal  manufac- 
tures. The  rate  in  1890  was  45  per  cent  ad  valorem;  in  1894,  35  per 
cent  ad  valorem;  and  in  1897  and  1909,  45  per  cent  ad  valorem. 

In  1913  the  duty  on  general  manufactures  of  metal  was  reduced  to 
20  per  cent,  but  on  gold  and  silver  articles,  or  articles  plated  with 
those  metals,  the  duty  was  increased  to  50  per  cent  ad  valorem. 

COMPETITIVE   CONDITIONS. 

The  silverware  industry  depends  for  its  success  mainly  upon  its 
ability  to  anticipate  public  taste  in  the  matter  of  design  and  finish. 
Under  normal  conditions  of  supply  it  is  difficult  to  distinguish  any 
relative  advantage  as  regards  cost  of  raw  material  among  the  chia 
producing  countries.  The  more  extensive  use  of  automatic  machin- 
ery made  possible  by  quantity  output  and  the  enterprise  of  Ameri- 
can companies  gives  them  some  advantage  in  manufacturing  costs  in 
certain  lines  of  wide  use,  but  this  is  oflfset  in  the  case  of  special  de- 
signs by  the  higher  wages  paid  in  the  United  States,  especially  as 
compared  with  Germany. 

Summary  of  the  ailveramithing  and  silverware  indiLatry  in  the  United  States,  1914^ 

[From  United  States  Census  of  Manufactures.! 


States. 


California 

Connecticut... 

Maryland 

Massachusetts 
New  Jersey... 

New  York 

Pennsylvania. 
AU  other 

Total... 


Establish- 
ments. 


Number. 

4 

7 

6 

11 

25 

38 

3 

15 


108 


Total  per- 
sons em- 
ployed. 


Number. 

16 

1,283 

196 

2,039 

1,412 

979 

20 

2,402 


8,347 


Proprie- 
tors. 


Number. 
5 
1 
2 
2 
15 
28 
3 
9 


65 


Capital. 


S19,4W 

6,123,?i7 

599,724 

6,146,W6 

2,515,530 

2,443,61$ 

16,000 

11,047,002 


27,  Ml.  934 


I  Contains  large  quantities  of  novelty  articles. 

NoTB.'The  average  nimiber  of  wage  earners  was  7,070:  the  total  value  of  products,  119,786,317;  and  tht 
▼alue  added  by  manufacture,  Sll|510,811. 
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Summary  of  the  plated  ware  industry  in  the  United  Statee,  1914. 
[From  United  States  Census  of  Manofactures.] 


States  and  kinds. 

Estab- 
lish, 
ments. 

Total 
persons 

em- 
ployed. 

Proprie- 
tors. 

Capital. 

Wage 
earners. 

Value  of 
products. 

Value 
added  by 
manufac- 
ture. 

Connerticut 

NunAer. 

26 

6 

21 

4 
15 

Number. 

6,172 

399 

2,712 

88 

723 

Number. 
4 

$14,198,001 

657,069 

5,771,345 

157,526 

1,431,421 

Average 
number. 

Massachusetts 

New  York 

13 

3 

12 

Pemisyivanla 

All  other  States 

• 

Total 

72 

10,094 

32 

22,215,362 

Knives,  forks,  and  spoons . 
floQow  ware 

10 
19 
43 

2,106 
2,017 
5,971 

2 

4 

26 

5,750,861 

3,982,177 

12,482,324 

1,712 
1,816 

$3,469,587 

3,273,271 

11,741,377 

$1,901,916 
2,112,818 

JUl  other  kinds  1 

6,165,462 

1  Probably  contains  considerable  tableware  produced  in  establishments  making  other  articles. 


Manufactures  of  gold  and  silver — imports  by  countries, 

FISCAL  YEARS. 


Imported  from— 


AosMa-Hungary 

Belgiam 

Frsnoe 

Oermanv 

Italy...*. 

Netherlands 

Russia  in  Europe 

Switzerland 

United  Kingdom 

Canada 

Japan 

Another 

Total 


1910 


$2,969 

1,266 

836,209 

467,049 

3,113 

4,985 

4,408 

68,834 

161, 176 

2,156 

3,259 

28,871 


1,584,295 


1911 


$11,384 

1,465 

831,541 

598,684 

4,143 

16,325 

4,648 

132,811 

161,439 

2,983 

2,6»4 

40,699 


1,808,806 


1012 


$9,761 

3,518 

713,650 

462,787 

4,881 

14,776 

5,061 

65,138 

189,063 

3,147 

3,100 

38,162 


1,513,044 


1913 


$3,926 

4,733 

681,349 

415,516 

8,142 

9,587 

11,320 

58,639 

167,705 

3,775 

&38 

16,455 


1,381,985 


1914 


$7,642 

11,279 

805,625 

388,263 

6,917 

12,344 

6,986 

44,718 

229,514 

7,504 

10,280 

10,908 


1,541,980 


Imported  from— 


Austria-Hungary 

Belgium , 

France 

Germany 

Itdy.... 

Netherlands 

Russia  in  Europe 

Switsertand 

United  Kingdom 
Oanada-TTTT..... 

Japan 

Another 

Total 


1915 


$3,885 

158 

561,230 

260,791 

6,032 

12,061 

2,625 

12,893 

203,600 

6,992 

18,244 

10,226 


1,098,737 


1916 


$1,779 

276 

l,472,ffi5 

41,760 

3,784 

12,252 

644 

16,106 

154,182 

3,204 

18,045 

21,729 

1,746,585 


1917 


$2,685,943 

3,066 
10,048 
58 
62,500 
200,270 
12,280 
36,674 
14,744 


3,025,684 


1918 


$1,492,465 


1,459 
395 


18,424 

179,146 

6,226 

21,326 

17,931 


1,737,372 


1919 


$1,005,622 

1,587 

74 

6,  no 

137 
3,542 
63,861 
2,713 
5,168 
2,112 


1,091,586 
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Manufactures  of  gold  and  silver — imports  by  countries — ^Gontinued. 

CALENDAR  YEARS. 


Imported  ft-om— 


France 

Germany 

Italy 

Netnerlands 

Russia  in  Europe 

Switzerland 

United  Kingdom 

Canada  

Japan  

All  other 


Total. 


1918 


$478,703 

02 

514 


1,689 
92,977 
1,678 
9,124 
8,228 


591,005 


1919 


178,288 

1,631 

140 

24,299 

137 

3,442 

123,534 

4,986 

10,661 

4,900 


1920 


252,018  737, 12» 


Silvery  all  other ^  manufactures  of  or  plated  unth — Imports  for  consumption-^Rei^enue. 


Fiscal  year. 


1910.. 
19101. 

1910  ». 
1910.. 


1911. 
1911. 
1911. 
1911. 

1912. 
1912. 
1912. 

1913. 
1913. 
1913. 
1913. 


1914  « 

1914  7. 

1914.. 

1914.. 

1915.. 

1915:. 


1915. 
1915. 
1916. 
1917. 
1917. 

1917. 
1918. 
1918. 
1918. 


1919.. 
1918  •. 
1918  •. . 

1919*. 
1920* 
1920  • 


Rate  of  duty. 


45  per  cent 

75  per  cent  of  45 

per  cent.' 

Free* 

45  per  cent  to  20 

per  cent.* 

45  per  cent 

Free* 

do« 

45  per  cent  to  20 

per  cent.< 

45  per  cent 

Free' 

45  per  cent  to  20 

per  cent.* 

45  per  cent 

Free' 

do« 

45  per  cent  to  20 

per  cent.* 

45  per  cent 

50  per  cent 

do* 

Free* 

50  per  cent 

50  per  cent  to  20 

per  cent.* 

Free.6 

do« 

50  p»  cent 

do 

50  per  cent  to  20 

per  cent.* 

Free* 

50  per  cent 

Free* 

50  per  cent  to  20 

per  cent.* 

50  per  cent 

do 

50  per  cent  to  20 

per  cent.* 

50  per  cent 

do 

Free* 


Quantity. 


P0U7id». 


58,781 


Value. 


1202,809 

7 

55 
10 

252,729 

3,538 

13 

19 

330,995 

18 
1 

307,549 

4,077 

18 

2 

125,553 

377,718 

1,391 

83 

335,397 

18 

386 

12 

242,916 

247,078 

75 

48 

200,809 

108 

88 

112,621 
110,717 

88 

222,319 
605,120 

8 


Duty 
collected. 


991,291 
2 


4 

113,728 


7 
148,  M8 


36 
138,397 


56,499 
188,867 


167,699 
7 


121,458 

123,539 

30 


100,405 

35' 

56,311 

55,350 

35 

111,160 
302,660 


Value  per 

unit  of 
quantity. 


13.92 


Actual  and 

computed 

advaloreni 

rate. 


Percent. 
45 
3S.7S 


45 

Free. 
Free. 
36 

45 

Free. 

36 

45 


36 

45 

50 


SO 
40 

Free. 

Free. 

50 

50 

40 


50 

Fne. 

40 

50 
50 
40 

50 
50 


1  July  1  to  Aug.  5, 1909,  under  act  of  1897. 

<From  Philippine  Islands. 

'Aug.  6, 1909,  to  June  30. 1910,  under  act  of  1909. 

^Reciprocity  Treaty  with  Cuba. 

» Duty  remitted  for  use  of  foreign  ministers  or  luider  Panama  act. 
•  July  1  to  Oct.  3, 1913,  under  act  of  1909. 
'  Oct.  4. 1913,  to  June  30, 1914,  under  act  of  1913. 
■  Calendar  years. 
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Gold  and  silvery  manufactures  of — Domestic  exports,  fiscal  years. 

[From  Commerce  aud  Navigation.] 


Exported  to— 


France 

Germanv 

United  Kingdom . 

'Canada 

Panama 

Mejdco 

Cuba 

Argentina 

Braril 

ChUe 

China 

Japan 

Australia 

Philippine  Istoiids 
AU  other 

ToUl 


1910 


$35,763 

2,916 

89,951 

196,467 
2,503 
10,317 
7,498 
9,673 
5,372 
1,090 
1,522 
9,385 
1,221 
7,047 
10,133 


390,858 


1911 


$87,348 

35,325 

113,044 

220,805 

724 

12,657 

4,562 

12,840 

4,959 

2,689 

1,537 

9,171 

1,103 

7,840 

25,592 


520,196 


1912 


$17,581 

3,920 

100,299 

247,978 

•2,351 

18,694 

10,548 

2,117 

286 

3,802 

2,500 

3,315 

1,716 

28,953 

9,704 


453,773 


1913 


$12,909 

6,089 

101, 119 

211,441 

3,152 

5,233 

21,858 

3,227 

3,164 

9,717 

865 

1,115 

3,206 

18,903 

23,177 


425, 175 


1914 


$45,051 

3,750 

121, 158 

202,811 

3,945 

2,371 

8,466 

4,412 

108 

493 

1,370 

1,084 

901 

18,260 

12,753 


426,942 


Exported  to— 

1915 

1916 

1917 

1918 

1919 

1918 » 

1919^ 

29201 

$673 

1,437 

21,900 

74,415 

1,417 

144,771 

3,876 

462 

11,732 

8,708 

12,061 

8,605 

124 

8,861 

^$6,269 

7,541 

552 

113,867 

713 

243,760 

3,805 

4,471 

16,181 

31,944 

65,313 

16,225 

216 

15,460 

$11,234 

7,604 

2,838 

40,837 

723 

336,551 

2,351 

3,268 

17,136 

39,951 

60,336 

21,954 

272 

11,809 

$1,960 

6,304 

2,811 

12,164 

198 

241,392 

5,140 

20,601 

45, 119 

56,867 

110,735 

45,579 

6,685 

9,851 

$16,085 

29,322 

10,771 

70,264 

289 

241,087 

6,014 

17,709 

58,481 

93,440 

71,360 

34,570 

2,490 

17,322 

$12,336 

11,610 

11,776 

14,683 

227 

205,389 

2,401 

16,127 

61,257 

42,918 

99,105 

24,712 

2,154 

12,265 

$9,394 

20.185 

6,364 

129,454 

228 

423,750 

5,933 

14,272 

34,839 

119,073 

67,496 

32,665 

2,399 

74,273 

D^nni^rk  . ,    , 

France 

Spain 

United  Kingdom.... 
Bermada 

Canada 

Panama 

Mexico 

Cuba 

South  America 

Asia 

Oceania 

Africa 

Another 

Total 

299,042 

526,317 

556,864 

565,406 

669,204 

516,960 

940,325 

1,016,800 

1  Calendar  yean. 

For  court  and  Treasury  Decisions,  see  page  65. 


SURGICAL  INSTRUMENTS. 

[Par.  167,  act  of  1913.1 

m 

General  Information. 

Articles  or  wares  not  specially  provided  for  in  this  section;  if  com- 
posed wholly  or  in  part  of  platinum  gold  or  silver  and  articles 
or  wares  plated  with  gold  or  silver  and  whether  partly  or  wholly 
manufactured  50  per  cent  ad  valorem;  if  composed  wholly  or  in 
chief  value  of  iron  steel,  lead  copper,  brass,  nickel,  pewter,  zinc, 
aluminimi,  or  other  metal,  but  not  plated  with  gold  or  silver,  and 
whether  partly  or  wholljr  manufactured,  20  per  cent  ad  valorem. 

Surgical  instruments  in  1914  were  produced  by  about  40  estab- 
lishments in  the  United  States  of  which  one-half  were  factories  em- 
ploying from  10  to  200  workmen,  and  the  remainder  small  shops  in 
which  most  of  the  work  was  done  by  the  proprietor  with,  perhaps, 
one  to  two  assistants.  The  bulk  of  the  mstruments  made  in  tne 
United  States  were  what  is  known  as  soft  metal  goods,  i.  e.,  those 
composed  of  brass,  copper,  and  German  silver.  Steel  instruments 
were  never  produced  in  this  country  in  quantities  before  the  war. 
The  total  value  of  instruments  produced  in  the  United  States  in 
1914  was  roughly  $1,400,000,  of  which  $1,000,000  represents  tne  value 
of  soft-metal  goods  and  $400,000  the  value  of  steel  instruments. 
Practically  80  per  cent  of  the  steel  instruments  used  in  this  country 
were  of  foreign  manufacture,  chiefly  German.  The  reason  for  the 
greater  effectiveness  of  American  manufacturers  in  producing  soft- 
metal  goods  was  the  smaller  amount  of  skilled  labor  necessary  in 
that  line. 

American  manufacturers  could  not  compete  with  foreign  pro- 
ducers in  the  manufacture  of  steel  instruments  because  of  the  high 
cost  of  skilled  labor  in  this  country.  Surgical  instruments  were  not 
standardized.  The  number  of  items  demanded  ran  into  thousands 
and  the  quantity  annuallv  purchased  of  each  item  was  relatively 
small.     Consequently  machine  methods  could  not  b^  introduced. 

The  German  factories  had  the  advantage  of  a  large  supply  of  skilled 
workmen,  obtainable  at  low  wages.  In  the  years  1880-1914  they 
had  built  up  a  large  export  trade  with  Russia,  the  United  States,  and 
South  America.  The  larger  factories  exported  practically  three- 
fourths  of  their  total  annual  production  to  foreign  markets.  The 
size  of  the  business  done  by  the  larger  German  factories  enabled  them 
to  obtain  many  economies  of  large-scale  production  which  could  not 
be  secured  by  the  American  manufacturers,  operating  upon  a  smaller 
scale. 

The  World  War  caused  a  great  expansion  in  the  production  of 
surgical  instruments  in  the  United  States.  After  the  early  months 
of  1916,  no  German  instruments  were  received  and  the  American 
manufacturers  had  to  supply  the  home  market.     In  addition,  after 

38 


TABIFF  IKFORMATION  SURVEYS.  39 

April,  1917,  thev  were  called  upon  to  supply  lai^e  (quantities  of 
instruments  to  tlie  United  Stiftes  Government  for  use  in  the  Army 
and  Navy. 

In  order  to  facilitate  production  a  standard  list  of  about  800  in- 
struments was  compiled  by  a  conmiittee  of  the  Council  of  National 
Defense.  Because  of  the  limited  supply  of  workmen  capable  of 
making  steel  instruments  by  hand  processes,  the  increase  in  produc- 
tion would  have  been  impossible  unless  radical  changes  had  been 
made  in  the  methods  of  production.  Automatic  and  semiautomatic 
machine  tools  have  supplanted  skilled  hand  labor  in  many  processes. 
One  of  the  best  illustrations  of  the  changes  which  have  taken  place 
is  the  use  of  the  drop  hanuner  in  forging  in  place  of  the  old  method 
of  hand  forging. 

The  product  of  American  factories  in  1917  was  valued  at  $3,380,000, 
of  whicn  $1,927,000  represented  soft-metal  goods  and  $1,458,000  steel 
instruments.  The  production  for  1918  was  $5,235,000,  about 
evenly  divided  between  soft-metal  and  steel  instruments.  The  nirni- 
ber  of  workmen  employed  increased  from  958  in  April,  1914,  to  2,128 
in  Ajpril,  1918. 

Wnile  devoting  most  of  their  attention  to  production  of  Govern- 
ment contracts,  the  American  manufacturers  were  forced  to  neglect 
the  demands  of  the  civilian  trade.  The  result  was  a  noticeable 
shortage  in  the  supply  of  steel  instruments  and  a  rise  in  prices  rang- 
ing from  50  to  100  per  cent.  The  shortage  was  somewhat  relieved 
since  the  beginning  of  1917  by  the  importation  of  steel  instruments 
from  Japan.  Japanese  instruments  were  of  uncertain  quality  and 
very  often  defective.  The  quantities  received  were  large  in  compare 
ison  with  previous  importations  from  Germany.  In  July  ,1917,  the 
the  Wholesale  Surgical  Trade  Association  estimated  that  less  than 
10  per  cent  of  the  total  consumption  of  instruments  was  being  sup- 

Elied  by  Japan.  Prices  of  Japanese  instruments  were  considerably 
igher  than  prices  of  German  instruments  before  the  war  and  not 
appreciablv  lower  than  the  American  instruments  of  comparable 
quality.  Japanese  surgical  instruments  were  largely  supplied  by 
American  manufacturers  in  their  contracts  with  the  Government. 
Army  purchasing  authorities  edtimated  that  from  20  to  30  per  cent 
of  all  instruments  bought  for  use  in  the  Army  after  April,  1917,  were 
of  Japanese  manufacture. 

The  Government  also  received  many  instruments,  perhaps  25  per 
cent  of  its  entire  purchases,  from  outside  concerns,  chiefly  those 
engaged  in  the  manufacture  of  jewelry,  cutlery,  and  hardware. 

The  conditions  of  competition  hereafter  will  depend  largely  (1) 
on  the  ability  of  American  manufacturers  to  maintain  the  increased 
effectiveness  of  their  industry  which  was  gained  during  the  war,  (2) 
on  the  effects  of  the  war  upon  the  German  industry,  and,  (3)  upon 
the  ability  of  Japanese  manufacturers  tordevelop  an  export  trade  in 
suigical  instruments. 

Tne  American  surgical  instrument  industry  became  more  ejffective 
during  the  war  than  it  was  in  1914,  by  the  introduction  of  machine 
methods  in  the  production  of  standardized  instruments.  After  the 
war,  Government  orders  ceased  and  production  again  became  diver- 
sified.    The  civilian  trade  demands  a  greater  number  of  patterns  of 
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instruments  and  only  a  few  of  each  pattern.  As  a  result  of  thU 
change,  hand  methods  are  again  being  utilized  in  the  production  of 
many  typos  of  instruments.  In  the  manufacture  by  hand  methods 
the  American  producer  suffers  under  the  disadvantage  of  high  laboi 
costs.  If,  however,  a  large  export  trade  could  be  built  up  in  Canada, 
South  America,  and  elsewhere,  quantity  by  machine  methods  might 
be  continued. 

Since  the  close  of  the  war  Germany  has  been  seeking  to  renew  her 
control  of  the  world  trade  in  surgical  instruments.  Notwithstanding 
temporary  disadvantjiges,  such  as  the  loss  of  many  skilled  workmen 
and  the  disorganization  of  export  trade  on  account  of  the  late  war, 
the  costs  of  German  manufactures  apparently  remain  low  compared 
with  those  of  many  American  firms. 

The  dangers  of  Japanese  competition  have  probably  been  exag- 
gerated. Although  wages  are  lower  in  Japan,  nevertheless  the 
methods  of  production  are  antiquated.  Instruments  of  a  few  simple 
types  were  produced  by  hand  methods  during  the  war  in  consideraole 

Quantities,  out  in  order  to  develop  a  permanent  export  trade  the 
apanese  manufacturers  would  have  to  introduce  machine  methods 
of  productio'n  and  would  have  to  be  prepared  to  supply  a  varied 
assortment  of  complicated  instruments.  The  disadvantage  of  the 
lack  of  a  supply  of  really  high-grade  mechanics  would  then  become 
apparent. 

Surgical  instruments  are  dutiable  under  paragraph  167  of  the  tariff 
act  of  1913  at  20  per  cent  ad  valorem.  Under  the  act  of  1909  and 
previous  acts,  as  far  back  as  1883,  with  the  exception  of  the  act  of 
1894  in  force  during  the  years  1894-1897,  the  rate  was  45  per  cent. 
American  manufacturers  have  asked  that  surgical  instruments  be 
taken  out  of  the  general  or  basket  clause  in  Schedule  C  and  given  a 
separate  classification.  They  also  wish  to  see  the  tariff  rate  raised 
very  considerably.  The  importers  of  Japanese  instruments,  on  the 
other  hand,  request  that  action  be  deferred  at  least  until  normal 
trade  conditions  return.  The  hospitals,  which  are  the  largest  con- 
sumers of  instruments,  have  for  years  attempted  to  get  legislation 
which  would  allow  them  to  import  instruments  free  oi  duty  on  the 
ground  that  they  are  charitable  and  educational  institutions. 
(See  Tariff  Information  Series  Handbook  No.  7.) 

Dental  Instruments  and  Appliances, 
general  information. 

Description. — Dentistry  and  dental  surgery  have  been  developed 
in  the  United  States  to  a  high  degree  of  perfection,  and  domestic  work 
is  recognized  as  the  equal  if  not  the  superio  •  of  that  in  any  other 
country.  Dental  instruments  are  composed  of  steel  almost  exclu- 
sively and  consist  of  a  large  number  of  standard  tools.  There  is  some 
call  for  instruments  of  special  design,  but  the  demand  can  not  be 
compared  to  that  found  in  the  surgical  instrument  field. 

General  supplies  required  by  the  profession  consist  of  artificial 
teeth,  plate  frames,  gold  wire,  and  special  fixtures. 

Every  practicing  dentis  requires,  in  addition  to  his  tools,  an 
extensive  assortment  of  appliances,  such  as  operating  chairs,  spittum 
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pans,  sterilizers,  power  drills,  anesthetic  administering  devices,  and 
other  articles  designed  specially  for  the  dental  trade  and  not  used  in 
the  surgical  profession  to  any  extent. 

DomeHic  production, — ^The  dental  appliance,  instrument,  and  sup- 
ply industry  produces  sufficient  material  to  supply  the  home  market 
and  exports  large  quantities  of  the  products  to  all  the  world's  mar- 
kets. Domestic  manufacturers  are  at  no  disadvantage  in  obtaining 
their  raw  materials  and  are  not  affected  by  the  cost  of  labor  to  the 
extent  experienced  by  the  manufacturer  of  surgical  instruments, 
because  dental  instruments  are  more  nearly  standard  and  an  there- 
fore be  manufactured  in  quantity.  The  export  business  is  a  consid- 
erable proportion  of  the  entire  production,  tne  National  Dental  Asso- 
ciation estimating  that  over  35  per  cent  of  the  domestic  production 
is  for  foreign  consumption. 

Prior  to  the  war  English  teeth  manufacturers  were  able  to  market 
a  small  amount  of  their  product  in  the  United  States.  Domestic 
manufacturers  produce  this  product  in  large  quantities  (one  firm 
exporting  over  20,000,000) ,  but  the  profession  claims  that  the  domes- 
tic product  is  not  as  satisfactory  as  the  English  article  for  some 
purposes. 

Dental  instrument  and  appliance  exports  are  not  classified  sepa- 
ratelj  in  the  customs  ttatistics.  Information  obtained  by  the  com- 
mission justifies  the  assumption  that  practicallv  all  of  the  material 
classified  in  the  customs  statistics  as  medical  anci  surgical  instruments 
are  in  reality  material  used  exclusively  by  the  dental  profession. 
These  exports  amoujited  to  over  $1,100,000  in  1013  and  to  almost 
$10,800,000  in  1919.  This  is  exclusive  of  artificial  teeth,  amounting 
to  about  $300,000. 

Foreign  prodnction. — Considerable  quantities  of  dental  instruments, 
supplies,  and  appliances  are  manufactured  in  England,  France,  Ger- 
many, and  Japan.  The  dental  profession  has  not  been  developed  in 
those  countries  to  the  same  degree  as  in  the  United  States,  however, 
so  foreign  manufacturers  are  without  the  large  home  market  possessed 
by  manufacturers  in  the  United  States. 

A  large  part  of  the  international  business  carried  on  by  foreign  con- 
cerns is  in  the  hands  of  one  English  company.  The  New  York  repre- 
sentative of  this  company  assert*?  that  during  the  last  35  years  his 
company  has  exportea  dental  goods,  mainly  teeth,  valued  at  $1 ,500- 
000,  to  the  United  States,  and  during  the  same  period  has  exported 
to  England  domestic  goods  to  the  value  of  $25,000,000.*  During 
1920  nomestic  exports  of  artificial  teeth  amounted  to  $300,000  as 
compared  to  imports  of  $20,000. 

tariff  history. — Dental  instruments  have  never  been  specifically 
provided  for  in  the  tariff  and  have  entered  as  miscellaneous  manufac- 
tures of  metal.  (See  Tariff  History  of  Surgical  Instruments.)  Teeth 
are  classified  as  porcelain  or  earthy  mineral  substance  manufactures. 

Competitive  conditions. — Dental  instrunients  and  appliances  of 
foreign  origin  do  not  compete  to  any  extent  with  the  domestic  product 
except  in  the  case  of  specialties  such  as  teeth.  Tooth  manufacture 
is  a  ceramic  process  and  domestic  consumers  claim  that  the  foreign 
product  is  superior  to  the  domestic  for  some  purposes.  The  contm- 
ued  importations  of  this  product  tend  to  substantiate  this  claim. 
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Surgical  instruments — Rates  of  duty» 

Surgical  instruments  as  such  have  never  been  provided  for  in  tariff  legislation.  At  first  they  came  within 
the  general  provision  for  unenumerated  articles.  The  duty  was  then  5  per  cent  ad  yalorem.  Baglnning  in 
1792  they  have  been  uniformly  provided  for  as  manufactures  of  steel  or  other  metals,  at  rates  Ynrying  man 
10  to  50  per  cent  ad  valorem .  As  manufactures  of  steel  not  otherwise  provided  for  thev  carried  the  45  per  cent 
rate  for  more  than  Jialf  a  century,  except  from  1894  to  1897,  when  there  was  a  reduction  to  35  per  cent,  and 
under  the  act  of  1913.  when  the  rate  was  further  reduced  to  20  per  cent.  The  highest  rate  of  50  per  cent  was 
imposed  in  the  act  of  1913  upon  such  instruments  when  made  wholly  or  in  part  of  predous  metals,  manulM>- 
^ures  of  such  metals  being  provided  for  separately  from  manufactures  of  base  metals  and  at  two  and  a  hal 
^Imes  the  duties. 


Act  of— 


1883 

1890 

1894 
1897 

1909 

1913 


Par. 


216 


215 


177 


193 


199 


167 


Tariff  classification  or  description. 


Manufactures,  articles,  or  wares,  not  specially  enumerated  or  pro- 
vided for  in  this  act,  composed  wholly  or  m  part  of  iron,  steel, 
copper,  lead,  nickel,  pewter,  tin,  zinc,  gold,  silver,  platinum, 
or  any  other  metal,  and  whether  partly  or  wholly  manufac- 
tured. 

Manufactures,  articles,  or  wares,  not  specially  enumerated  or  pro- 
vided for  in  this  act,  composed  wholly  or  m  part  of  iron,  steel, 
lead,  copper,  nickel,  pewter,  zinc,  eold,  silver,  platinum,  alu- 
minimum,  or  any  other  metal,  and  whether  partly  or  wholly 
manufactured. 

Manufactured  articles  or  wares,  not  specially  provided  for  in  this 
act,  composed  wholly  or  in  part  of  any  metal,  and  whether 
partly  or  wholly  manufactured. 

Articles  or  wares  not  specially  provided  for  in  this  act,  composed 
wholly  or  in  part  of  iron,  steel,  lead,  copper,  nickel,  pewter,  zinc, 
gold,  silver,  platinum,  aluminimi,  or  other  metal,  and  whethto' 
partly  or  wholly  manufactured. 

Articles  or  wares  not  specially  provided  for  in  this  section,  com- 
posed wholly  or  in  part  of  iron,  steel,  lead,  copper,  nickel,  pew- 
ter, zinc,  gold,  sUver.  platinum,  aluminum,  or  other  metal,  and 
whether  partly  or  wholly  manufactured. 

Articles  or  wares  not  specially  provided  for  in  this  section,  if  com- 
p(%ed  wholly  or  in  part  of  platinum,  gold,  or  silver,  and  articles 
or  wares  plated  with  gold  or  silver,  and  whether  partly  or 
wholly  manufactured. 

If  composed  wholly  or  in  chief  value  of  iron,  steel,  lead,  copper, 
brass,  nickel,  pewter,  zinc,  aluminum,  or  other  metal,  but  not 
plated  with  gold  or  silver,  and  whether  partly  or  wholly  manu- 
factured. 


Rates  of  dutT,  specific 
and  ad  xtSarcsn. 


45  per  cent  ad  valorem. 

Do. 

35  per  cent  ad  \*idorrm . 
'  45  per  cent  ad  valorem. 

Do. 

50  per  cent  ad  valorem. 

20  per  cent  ad  valorem. 


Court  and   Treasury   Decisions, 


Provisions  for  needles  have  been  construed  to  include  sui^cal 
needles.  Under  the  tariff  acts  of  1890,  1894,  1897,  surgical  needles 
were  excluded  from  free  entry  as  hand-sewing  needles  and  charged 
with  duty  as  needles  not  specially  provided  for.  (G.  A.  582,  T.  D. 
11233;  Woodruff  v.  U.  S.,  138  Fed.,  946;  G.  A.  6019,  T.  D.  26305: 
T.  D.  26903,  suit  4040;  G.  A.  6249,  T.  D.  26964;  G.  A.  4147,  T.  D. 
19356.) 

But  so-called  hypodermic  needles  were  held  dutiable  as  manu- 
factures of  steel  and  not  as  needles.  (G.  A.  2669,  T.  D.  15143;  T.  D. 
9526.) 

When  scissors  were  provided  for  as  cutlery  (before  1890)  surreal 
sissors  were  classified  as  manufactures  of  steel,  unless  commercially 
known  as  cutlery.  (T.  D.  4758,  T.  D.  7509.)  The  separate  provision 
for  scissors  in  the  act  of  1894  was  construed  to  include  those  for 
surgical  use.     (G.  A.  3781,  T.  D.  17847.) 

Surgical  forceps,  classified  bv  the  collector  of  customs  at  New  York 
as  scissors,  were  held  dutiable  as  manufactures  of  metal.  (G.  A. 
3781,  T.  D.  17847.)  Such  instruments  were  also  held  dutiable  as 
manufactures  of  metal  rather  than  as  '*  nippers  and  pliers  of  all  kinds 
wholly  or  partly  manufactured''  under  the  act  of  1913.  The  rejec- 
tion by  Congress  of  an  amendment  to  the  provision  to  include  surgical 
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and  dental  instruments  was  considered  by  the  court  in  reaching  its 
conclusion.  (Koch  v.  U.  S.,  6  Ct.  Oust.  Appls.,  534;  followed  in 
Abstracts  40986,  41013,  41035,  41441,  41822,  41869.) 

Before  the  act  of  1897  hospitals  were  held  to  be  within  the  exemp- 
tion accorded  to  religious,  philosophical,  educational,  scientific,  and 
literary  institutions.  (U.  o.  v,  Presbyterian  Hospital,  71  Fed.,  866, 
868;  U.  S.  V.  Hensel,  72  Fed.,  41,  42;  tl.  S.  v.  Massachusetts  General 
Hospital,  100  Fed.,  932,  939.) 

Alter  the  insertion  of  the  word  *'  solely^'  in  the  act  of  1897  hospitals 
with  incidental  educational  features,  such  as  the  training  of  nurses 
and  the  instruction  of  medical  students,  were  held  not  to  be  institu- 
tions of  the  exempted  class.  (Massachusetts  General  Hospital  v. 
U.S.,  112  Fed.,  670,  672.) 

The  act  of  1897  was  unchanged  in  1909.  In  the  Senate  and  amend- 
ment was  adopted  for  the  exemption  of  '*  public  hospitals  or 
municipal  laboratories,'^  but  this  was  stricken  out  in  conference 
(Cong.  Rec,  61st  Cong.,  1st  sess.,  vol.  44,  No.  83,  p.  3953;  No.  107, 
p.  4983.) 

A  postgraduate  medical  school  having  as  an  adjunct  a  hospital 
for  clinical  cases  was  declared  by  the  Court  of  Customs  Appeals  to 
be  an  educational  institution  for  the  purpose  of  the  law  ana  optical 
instruments  imported  therefor  were  nela  to  be  exempt  from  duty. 
(United  States  v.  Rheinboldt,  6  Ct.  Cust.  Appls.,  66,  of  1915.) 

Three  rules  of  construction  have  competed,  each  at  times  success- 
fully, in  litigation  imder  the  provision  exempting  philosophical  and 
scientific  instruments  for  various  institutions:  (1)  Intrinsic  character 
of  article;  (2)  chief  uses  of  article,  and  (3)  intended  or  actual  use  of 
the  particular  importation.  The  last  was  held  by  the  Court  of 
Customs  Appeals  to  be  the  proper  rule.  (United  States  v.  Kastor  & 
Bros.,  6  Ct.  Gust.  Appls.,  52,  ol^l915,  and  cases  therein  examined.) 


DRAFTSMEN'S  INSTRUMENTS. 


Summary. 

Before  the  war  draftsmen's  or  mechanical  drawing  instruments 
were  produced  in  this  country  by  only  one  firm,  which  suppUed  but 
little  more  than  1  per  cent  of  domestic  consumption.  This  firm  pro- 
duced instruments  of  a  very  high  grade.  Tlie  industry  was  not 
adapted  to  production  on  a  large  scale  with  the  use  of  automatic 
machinery.  Much  skilled  labor  was  required,  and  Germany,  with 
its  abundance  of  skilled  labor  at  relatively  low  wages,  could  produce 
draftsmen's  instruments  more  cheaply  than  American  manufactiu-ers 
and  supplied  a  large  part  of  "the  instruments  used  in  the  United  States 
and  in  tne  world. 

After  the  United  States  entered  the  war  domestic  production  was 
greatly  increased — our  manufacturers  being  encouraged  by  the  in- 
creased demand  and  the  absence  of  serious  foreign  competition. 
Improved  methods  of  production  were  introduced;  by  simplifying 
designs  manufacturers  have  made  possible  the  production  of  more 
parts  by  machinery.  Output  has  grown  from  approximately  1,000 
sets  in  1913  to  70,000  sets  or  more  in  1919,  and  the  industry  appears 
to  be  able  to  meet  domestic  requirements. 

DrafUmtrCs  inatrumenU — Sumvnary  UihU, 


Year. 


1910 
1914 
1918 
1919 


Domestic 
prodtictioiL. 


Imports  ior 
oonsomption. 


70 


8eU. 
i^OOlUo, 


000 


^  See  Oeneral  Information,  Domestic  Production  and  Consumption,  for  basis  of  these  estimates. 
Domestic  exports  not  specified. 

General  Information, 
tariff  paragraphs,  act  of  1913. 

Paragraph  167. — ^Articles  or  wares  not  specially  provided  for  in  this  section,  if  com- 
posed wholly  or  in  part  of  platinum,  gold,  or  silver,  and  articles  or  wares  plated  with 
^Id  or  silver,  and  whe^er  partly  or  wholly  manufactured,  50  per  cent  ad  valorem; 
if  composed  wholly  or  in  chief  value  of  iron,  steel,  lead,  copper,  brass,  nickel,  pewter, 
zinc,  aluminum,  or  other  metal,  but  not  plated  with  gold  or  silver,  and  whether 
partly  or  wholly  manufactured,  20  per  cent  ad  valorem. 

Paragraph  573. — Philosophical  and  scientific  apparatus,  utensils,  instruments,  and 
preparations,  including  bottles  and  boxes  contaming  the  same,  specially  imported 
in  good  faith  for  the  use  and  by  order  of  any  society  or  institution  incorporated  or 
established  solely  for  religious,  philosophical,  educational,  scientific,  or  literary  pur- 
poses, or  for  the  encouragement  of  the  fine  arts,  or  for  the  use  and  by  order  of  any 
collie,  academy,  school,  or  seminary  of  learning  in  the  United  States,  or  any  State 
or  pm>lic  library,  and  not  for  sale,  and  articles  solely  for  experimental  purposes,  when 
imported  by  any  society  or  institution  of  the  character  herein  describedf,  subject  tc 
<ruch  regulations  as  the  Secretary  of  the  Treasury  shall  prescribe.    (Free.) 

46 
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DESCRIPTION. 

This  survey  deals  with  certain  instruments  used  in  mechanical 
drawing,  i.  e.,  in  the  preparation  of  working  drawings  and  plans  for 
engineering  and  construction  work.  These  mstruments  include  com- 
passes for  drawing  circles,  dividers  for  laying  off  exact  distances, 
ruling  pens  and  pencils,  planimeters,  and  integraters  (instruments  for 
measuring  the  area  of  plain  surfaces).  They  are  largely  used  by 
stijdents  of  mechanical  drawing  in  schools  and  colleges,  as  well  as 
by  engineers  and  professional  draftsmen. 

Drawing  instruments,  such  as  '*T"  squares,  triangles,  curves,  and 
rules,  which  are  usually  made  of  wood  or  zylonite  or  celluloid,  and 
not  of  metal,  are  not  dutiable  under  paragraph  167  and  are  not 
included  in  this  survey. 

DOMESTIC   PRODUCTION. 

Material, — ^The  material  that  has  generally  been  used  in  the  manu- 
facture of  drawing  instruments  is  Liberty  silver  or  nickel  silver, 
formerly  called  German  silver.  One  manufacturer  writes  that  Monel 
metal  is  used,  being  noncorrosive  and  lighter  and  stronger  than  nickel 
silver.  Steel,  silver,  brass,  copper,  enamels,  and  chemicals  are  also 
enumerated  by  manufacturers  as  raw  materials.  In  addition  to  the 
materials  entering  into  the  instruments  proper  may  be  mentioned 
leads,  lead  boxes,  kraft  paper,  wax  paper,  and  leather  cases.  The 
leather  case  for  a  set  of  instruments  may  cost  more  than  the  material 
in  the  instruments. 

Equipment  and  methods  of  production. — ^Most  drawing  instru- 
ments nave  movable  joints  whicn  must  work  accurately,  and  must 
be  finished  and  fitted  by  hand  labor.  This  has  restricted  the  use  of 
automatic  machinery  in  production.  In  the  industry  as  it  has  de- 
veloped in  the  United  States  since  1916,  however,  considerable 
progress  has  been  made  in  substituting  machine  processes  for  hand 
processes,  and  some  automatic  machinery  has  been  installed,  thus 
reducing  labor  costs  but  increasing  overhead  expense.  Nevertheless, 
much  skilled  labor  is  still  required  for  finishing  and  assembling  the 
parts,  and  labor  costs  represent  a  large  part  of  total  cost  of 
production. 

Detailed  factorv  cost  statistics  submitted  by  one  manufacturer 
for  a  set  of  six  arawing  instruments  showed  direct  labor  costs  to 
represent  45.6  per  cent  and  material,  including  purchased  leather 
case,  to  represent  19.4  per  cent  of  total  costs.  Another  manufac- 
turer says  on  this  point: 

If  labor  and  material  only  are  considered,  the  percentage  for  labor,  60  per  cent, 
and  for  material  40  per  cent.  If  factory  manufacturing  overhead  is  considered,  then 
the  percentages  are  labor  47  per  cent,  material  30  per  cent,  and  manufacturing  over- 
head 23  per  cent. 

Organization. — ^Production  on  a  very  large  scale  is  impossible  be- 
cause of  the  limited  demand  for  the  product.  Nine  out  of  eleven 
concerns  reported  to  be  producing  drawing  instruments  have  sub- 
mitted statistics  of  production  to  the  Tariff  Commission.  They 
report  an  investment  in  plant  and  equipment  of  $668,000.  This 
does  not  include  the  value  of  some  parts  of  plants  formerly  represent- 
ing idle  space  or  used  for  other  purposes  and  temporarily  devoted 
to  the  new  industry.  The  largest  investment  in  plant  reported  by 
any  one  concern  is  $200,000. 
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Geographical  distribution. — Of  the  nine  producers  reporting  to  the 
Tariff  Commission,  three  are  in  Pennsylvania,  two  in  Illinois,  and 
one  each  in  New  York,  New  Jersey,  Wisconsin,  and  Washington. 

History  of  the  industry, — In  1914  there  was  but  one  firm  in  this 
country — Theo.  Alteneder  &  Sons,  of  Philadelphia — engaged  in  the 
production  of  draftsmen's  instruments.  This  firm  was  founded 
about  1850  by  Theodore  Alteneder,  a  political  emigrant  from  Ger- 
many, and  has  been  conducted  as  a  family  affair,  being  now  in  the 
hands  of  the  two  sons  of  the  founder.  , 

Before  the  war  about  75  per  cent  of  our  drawing  instruments  came 
from  Germany.  Others  of  high  grade  came  from  Switzerland. 
During  the  war  the  European  supply  was  cut  off.  As  a  consequence 
of  the  increased  demand  in  the  face  of  CTeatly  diminished  supply 
after  the  United  States  entered  the  war,  tne  one  established  domes- 
tic firm  producing  drawing  instruments  greatly  expanded  its  ca- 
pacity and  other  firms  entered  the  business.  The  draftsmen 's  in- 
struments industry  thus  practically  grew  up  during  the  war  period 
in  the  absence  of  any  considerable  foreign  competition. 

Domestic  production  and  consumption. — The  capacity  of  the  only 
successful  domestic  producer  in  1914  was  about  1,000  sets*  annually. 
During  1916  and  1917  other  firms  began  to  produce.  The  Tariff 
Commission  obtained  the  addresses  of  11  firms  reported  as  producing; 
drawing  instruments.  Nine  of  these  replied  to  questionnaires  sent 
them  by  the  commission  and  gave  statistics  on  quantity  and  value 
of  production.  On  the  basis  of  these  statistics  and  interviews  with 
two  leading  manufacturers  the  total  production  of  drawing  instru- 
ments in  1918  was  estimated  at  about  40,000  sets,  valued  at  $440,000, 
and  in  1919  at  about  70,000  sets,  valued  at  $750,000.  Letters  from 
various  firms  indicate  that  the  total  production  in  1920  was  larger 
than  that  in  1919. 

Since  official  import  statistics  are  lacking  it  is  possible  to  make 
jnly  a  rough  estimate  of  domestic  consumption  before  the  war.  The 
largest  producer  estimates  consumption  in  1914  at  70,000  sets  and  in 
1915  at  75,000  sets.  Other  producers  make  much  higher  estimates. 
The  lower  estimate  may  be  roughly  confirmed  by  calculations  based 
on  German  export  statistics,  as  follows:  (1)  German  exports  of 
mathematical  and  drawing  instruments  to  the  United  States  in 
1913  were  valued  at  $176,600.  (2)  It  is  stated  by  one  concern  that 
more  than  75  per  cent  of  our  imports  of  drawing  instruments  came 
from  Germany.  (3)  The  average  price  of  15,000  sets  of  drawing 
instruments  imported  from  Germany  in  1913  by  one  American 
firm  was  $3  per  set.  (4)  At  $3  per  set,  $176,600  worth  of  drawing 
instruments  would  represent  58,867  sets.  (This  would  probably 
be  a  maximum  figure  for  imports  from  Germany,  since  some  in- 
strimients  other  than  drawing  may  have  been  included  in  the  $176,- 
600  worth  of  exports.)  (5)  These  58,867  sets  would  represent 
more  than  75  per  cent  of  our  imports  in  1913.  (6)  Total  imports 
therefore  would  not  exceed  1§  times  58,867  or  78,489  sets.  (7) 
Total  imports  plus  domestic  production  (1,000  sets)  would  be  less 
than  80,000  sets. 

If  these  various  estimates  of  production  and  consumption  are 
approximately  correct,  then  domestic  production  in  1919  had  ex- 

1  A  set  is  a  group  of  Instruments  rarying  in  number.    In  tbe  student's  set  there  are  usually  six  or  eight 
pieces. 
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panded  almost  to  normal  consumption.  During  the  years  1916, 
1917^  and  1918,  however,  supply  aid  not  eaual  demand  or  meet 
normal  requirements  and  an  unsatisfied  demand  accumulated. 
Consumption  during  the  next  few  years  may  therefore  be  expected 
to  exceed  the  normal  prewar  consumption.  If  prewar  consump- 
tion was  70,000  to  80,000  sets  annually,  the  consumption*  during 
1920  and  1921  probably  amounted  to  125,000  or  150,000  sets  annually. 
Domestic  exports. — Domestic  producers  have  not  been  fully  able 
to  meet  the  home  demand,  and  there  has  been  little  incentive  to 
seek  export  trade.  One  firm,  however,  reports  some  exports  to 
China  and  Canada  during  the  latter  part  of  1919. 

FOREIGN   PRODUCTION. 

Germany,  before  the  war,  was  the  world 's  chief  producer,  supply- 
ing more  than  75  per  cent  of  all  the  instruments  used  in  the  United 
States,  and  a  large  proportion  of  those  used  in' England,  France, 
Italy,  and  practically  every  country  in  the  world.  Switzerland 
has  been  a  producer  .of  high  grade  drawing  instruments.  Japan 
has  been  exporting  since  1916.  Eugene  Dietzen  &  Co.  estimates 
our  imports  from  Japan  at  not  more  than  5,000  sets  in  1917; 
10,000  sets  in  1918,  and  8,000  sets  in  1919.  The  Japanese  product 
hasjproved  unpopular  because  of  poor  quality. 

The  German  arawing-instrument  industry  is  centered  at  Nurem- 
berg. Schoenner  of  Nuremberg  was  the  largest  producer  in  Germany 
before  the  war  and  catered  particularly  to  the  American  trade. 
Schoenner  visited  Chicago  in  1893  and  bought  American  machinery. 
Later  he  produced  his  own  machinery  and  made  drawing  instruments 
by  machme  processes.  There  are  hundreds  of  small  producers  in 
Germany,  but  they  have  not  catered  to  American  trade.  The  chief 
advantages  enjoyed  by  German  producers  before  the  war  were  highly 
skilled  workers,  low  wages,  and  production  on  a  larger  scale  than  in 
any  other  country. 

The  Swiss  Foreign  Trade  Reports  show  exports  of  mathematical 
instruments  under  two  heads.  Switzerland  in  1913  exported  to  the 
United  States  '^astronomical,  geodetical,  and  mathematical  instru- 
ments" to  the  value  of  $6,458,  and  ''cases  of  mathematical  instru- 
ments" to  the  value  of  $1,569.  The  second  item  probably  includes 
nothing  but  drawing  instruments;  the  first  may  or  may  not  consist  in 
part  01  drawing  instruments.  Exports  of  these  articles  to  the  United 
States  increased  considerably  durmg  1916,  1917,  and  1918.  In  the 
latter  year  the  two  items  amounted  to  $50,176.  (See  infra  for  the 
German  and  Swiss  statistics.)  Swiss  producers  have  the  reputation 
of  making  the  highest  grade  drawing  instruments  in  the  world  and 
their  product  has  commanded  higher  prices  than  German  instruments. 
The  largest  producer  in  Switzerland  is  Kern  &  Co.,  of  Aarau.  This 
firm  has  been  making  drawing  instruments  for  100  years  or  more,  but 
not  nearly  on  so  large  a  scale  as  Schoenner  in  Germany.  Kern  &  Co. 
has  a  large  trade  in  Europe. 

Early  m  1920  Schoenner  had  not  yet  recommenced  production 
following  the  interruption  of  the  war.  Both  the  Gterman  and  the 
Swiss  producers  were  nampered  by  lack  of  raw  materials.  The  Swiss, 
however,  have  been  faring  better  in  this  respect  than  the  Germans. 
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IMPORTS. 


Imports  statistics  are  not  available.  The  value  of  imports  is  indi- 
cated, however,  by  German  and  Swiss  export  statistics,  since  most  of 
our  imports  of  drawing  instruments  came  from  Germany  and  Switzer- 
land before  the  war. 

Under  the  head  of  *'  Cases  of  mathematical  instruments,  ruling  pens, 
etc.,  mathematical  instruments,  instruments  for  mechanical  inte^a- 
tion,''  German  Foreign  Trade  Reports  show  exports  to  the  United 
States  in  1913  valued  at  $176,600.  Not  all  mathematical  instruments 
are  drawing  instruments,  and  part  of  the  $176,600  may  have  repre- 
sented instruments  other  than  drawing  instruments 

In  1920  all  kinds  of  drawing  instruments  were  being  imported  from 
Switzerland  and  Germany,  but  only  in  small  quantities.  Part,  if  not 
all,  the  imports  from  Germany  consisted  of  instruments  made  before 
the  war. 

PRICES. 

Sets  of  high-grade  instruments  were  sold  in  this  country  before  the 
war  at  prices  from  about  $10  up;  sets  of  medium^ade  mstruments 
from  about  $4  up;  and  sets  of  low-grade  instruments  from  about  $1 
up.  German  instruments  were  imported  in  1913  by  one  large  im- 
porter at  an  average  price  of  $3  per  set.  Manufacturers  report  an 
mcrease  over  prewar  prices  of  from  60  per  cent  to  300  per  cent.  One 
manufacturer  reported  (Nov.,  1919)  tnat  a  set  of  instnmaents  then 
selling  at  $12.50  would  have  been  sold  prior  to  1915  at  from  $4.50 
to  $5.  One  large  producer  places  the  average  value  of  his  instru- 
ments in  1918  and  1919  at  $12  per  set.  Another  producer  placed  the 
average  value  of  his  product  at  $20  a  set.  One  manufacturer  sub- 
mitted detailed  cost  statistics  showing  the  expense  of  manufacture  of 
a  standard  set  of  six  instruments  with  leather  case  included  to  be 
$4.74.  This  figure  did  not  cover  selling  or  advertising  costs  or  profits. 
An  importer  stated  that  German  prices  in  May,  1920,  had  advanced 
over  1914  prices  by  50  per  cent  to  125  per  cent. 

TAKIFF   HISTORY. 

Draftsmen's  instruments  were  mostly  dutiable  as  manufactures  of 
metal  at  45  per  cent  ad  valorem  under  the  acts  of  1883,  1890,  1897, 
and  1909,  and  at  35  per  cent  under  the  act  of  1894,  and  at  20  per 
cent  ad  valorem  under  the  act  of  1913,  unless  admitted  free  as  sci- 
entific instruments  for  colleges,  etc.  If  plated  with  gold  or  silver 
they  are  held  dutiable,  and  the  rate  is  50  per  cent  ad  valorem  under 
theVct  of  1913. 

COMPETITIVE   CONDITIONS. 

Before  the  war  only  one  American  firm  was  able  to  compete  suc- 
cessfully with  foreign  producers.  The  proprietors  of  this  firm  were 
skilled  mechanics  who  worked  in  the  shops,  taking  a  keen,  personal 
interest  in  the  work.  The  firm  produced  mstruments  of  the  highest 
CTade  which  competed  in  the  world  market  on  a  quality  basis  rather 
man  on  a  price  basis.  The  draftsmen's  instruments  industry  was  not 
well  suited  to  American  conditions.  Because  of  the  limitea  demand 
for  the  product — the  market  absorbing  only  a  few  hundred  thousand 
dollars'  worth  annually — the  industry  could  not  be  developed  on  a 
large  scale  with  the  attending  economies  of  automatic  machinery, 
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standardisation,  and  specialization  of  labor.  Much  of  the  work  had 
to  be  done  by  hand  and  highly  skilled  labor  was  required.  The  indus- 
try was  best  suited  to  a  country  like  Germany,  where  skilled  labor 
could  be  had  cheap.  Germany  produced  a  large  part  of  the  total 
production  of  the  world. 

With  German  competition  removed  by  the  war  and  an  increased 
demand  after  this  country  entered  the  war,  production  in  the  United 
States  was  stimulated,  it  was  found  that  the  proportion  of  skilled 
labor  could  be  reduced  by  simplifying  the  design  of  the  instruments, 
making  possible  the  production  of  more  parts  by  machinery  with  a 
cheaper  grade  of  labor.  Whether  the  industry  as  now  organized  can 
meet  German  competition  when  the  German  industry  revives  is 
doubtful.  It  still  remains  an  industry  in  which  labor  constitutes  the 
major  element  in  cost  of  production,  and  with  respect  to  labor  costs 
it  is  probable  that  German  manufacturers  will  nave  a  substantial 
advantage.  On  the  other  hand,  the  American  industry  is  now  a 
going  concern,  whereas  the  German  industry  was  disorganized  by  the 
war,  is  hampered  by  lack  of  raw  material,  and  the  prospects  are  that 
it  will  not  immediately  return  to  its  prewar  state  of  efficiency. 

TARIFF   CONSIDERATION. 

The  question  of  free  entry  for  the  use  of  educational  institutions 
does  not  seem  important  in  view  of  the  fact  that  students  genercdly 
buy  their  own  instruments  outright  and  retain  them  after  graduation. 
The  value  of  drawing  instruments  actually  bought  for  use  by  colleges 
is  relatively  small. 

Draftsmen's  instruments — Production  in  United  States. 
[From  letters  of  manufacturers.   See  G eneral information.] 


Year. 

Quantity. 

Value. 

1918 

Sett. 

40,000 

70,000 

S440,000 
750,000 

1919 

Draftsmen's  instruments — Miscellaneous. 
EXPORTS  FROM  GERMANY  TO  UNITED  STATE8.» 


Cases  of  mathematical  instruments,  ruling  pens,  etc.; 
mathematical  Instruments;  instruments  for  me- 
chanlcal  integration 


1909 

1910 

1911 

1012 

9172,800 

$145,200 

9125,000 

9150,200 

1913 


9176,600 


^  Source:  German  Foreign  Trade  Reports.    Marks  converted  into  dollars  at  90.238  per  mark.   Instru- 
ments other  than  drawing  may  be  included  in  the  figures  g^ven. 

EXPORTS  FROM  SWITZERLAND  TO  UNITED  8TATES.» 


Astronomical,  geodetical  and  mathemati- 
cal instruments 

Cases  of  mathematical  instruments 


1911 


96,663  ,  96,223 
647  !   2,691 


Total. 


7,310 


8,914 


8,027    27,618 


1917 


1918 


919,029  ,   935,906 
8,769  I   14,178 


27,798  I   50,176 


^  Source:  Swiss  Foreign  Trade  Reports.    Francs  converted  to  dollars  at  90.193  per  franc.    Only  part  of 
these  imports  are  to  be  classed  as  drawing  instruments. 


For  court  and  Treasmy  decisions,  see  page  65. 


SMALL  TOOLS. 


Summary. 


The  small-tool  manufacturing  industry  in  the  United  States  has 
grown  rapidly  in  the  past  few  years  and,  from  the  standpoint  of 
value  of  product,  is  probably  twice  as  large  as  it  was  in  1914.  The 
materials  used  in  this  industry  are  cold-rolled  carbon  tool  steel  and 
high-speed  tool  steel.  The  supply  of  the  cold-rolled  carbon  steel  is 
abundant  in  this  country  and  about  as  cheap  as  in  any  foreign  coun- 
try. Much  high-speed  tool  steel,  i.  e.,  steel  alloyed  with  tungsten, 
is  imported  from  countries  in  which  it  is  at  present  produced  more 
cheaply  than  in  the  United  States. 

An  increased  duty  upon  high-speed  tool  steel  would  raise  the  cost 
of  this  material  to  domestic  manufacturers.  Such  increased  cost, 
combined  with  the  higher  rates  of  wi^es  in  this  country,  might 
handicap  American  manufacturers  in  their  competition  in  foreign 
markets  with  foreign  producers,  who  can  purchase  their  high-speed 
steel  free  from  any  tariff  duty  and  whose  wage  cost  is  lower  than 
that  prevailing  in  the  United  States. 

Small  tools  are  made  in  several  European  countries,  especially 
France,  Germany,  and  England;  in  England  there  are  some  40  or 
50  tool  manufacturers.  Up  to  June,  1921,  there  was  comparatively 
little  importation  from  these  countries.  A  small  export  trade  was 
built  up  during  the  war,  reaching  a  maximum  in  1918-19,  since  which 
it  has  fallen  off  considerably. 

General  Information. 

ACT  OF  1913. 

Paragraph  167.  Twenty  per  cent  ad  valorem.  Articles  or  wares 
not  specially  provided  for  in  this  section;  *  *  *  jf  composed 
wholly  or  in  chief  value  of  iron,  steel,  *  *  *  or  other  metal,  but 
not  plated  with  gold  or  silver,  and  whether  partly  or  wholly 
manufactured. 

DESCRIPTION. 

The  articles  covered  by  this  survey  include  taps,  dies,  drills, 
reamers,  and  milling  cutters. 

A  tap  is  a  tool  tor  cutting  internal  screw-threads,  as  in  a  nut. 
There  are  solid  and  adjustable  cutter  types.  The  solid  type  consist? 
of  a  hardened-steel  cvlmder  or  a  frustrum  of  a  cone  bearing  a  thread 
which  has  flutings  lengthwise  that  form  with  the  external  screw 
threads  sharp  cutting  ^ges.  There  are  automatic,  collapsing,  and 
resetting  taps.  The  positive  releasing,  resetting  tap  is  built  for  every 
kind  of  internal  threading  that  can  be  done  with  any  other  tap 
having  the  same  capacity,  whether  of  collapsing  design,  adjustable 
cutter,  or  solid  type.  One  of  the  most  important  features  of  the 
automatic  tap  is  its  adaptability  to  deep  tapping.     It  is  the  prime 
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object  of  automatic  taps  to  eliminate  any  possibility  of  inefficient 
roilapsing  action.  Automatic  taps  have  an  inside  or  outside  trip. 
The  tap  is  equipped  with  the  style  of  outside  t*rip  best  adapted  for 
pipe  threads  or  short  straight  tnreads.  When  the  required  depth 
lias  been  cut,  the  tripping  nng  strikes,  causing  the  cutters  or  chasers 
to  collapse  from  the  work. 

A  die  is  a  tool  of  steel  having  teeth  with  which  to  cut  external 
screw  threads  on  a  metal  object,  as  a  bolt.  The  dies  are  solid,  self- 
opening  die  heads,  spring  die  heads,  and  adjustable  chaser  dies  of 
both  revolving  and  nonrevolving  types.  Automatic  die  heads,  self- 
opening  die  heads,  and  spring  dies  are  holders  equipped  with  dies  or 
fliasers  for  cutting  screw  threads.  The  chasers  are  assembled  in  the 
holders,  and  have  teeth  or  threads  bobbed  on  them,  which  in  turn 
cuts  threads  on  the  bolts,  etc. 

A  drill  is  a  pointed  cutting  tool,  usually  cylindrical,  for  boring  in 
metal  or  other  hard  substances,  and  driven" by  a  machine  or  brace; 
as  a  brace  drill,  twist  drill.  Drills  for  boring  are  variously  named, 
according  to  their  construction,  arrangement,  mode  of  operation, 
shape,  purpose,  place  of  use,  the  tool  with  which  they  are  used,  or 
ihe  article  or  material  operated  upon. 

The  reamer  is  a  tool  for  enlarging,  truing,  or  tapering  holes, 
usually  a  short  shaft  with  longitudinal  ridges  or  cutters.  - 

Cutters  are  tools  used  for  cutting  metals  for  many  and  various 
purposes;  they  therefore  differ  in  foniis.  Milling  cutters  with  teeth 
nicked  are  desirable  where  heavy  cuts  are  to  be  made.  The  nicking 
breaks  the  chips  and  aids  the  machine.  There  are  involute  gear 
cutters  for  cutting  teeth  of  gear  wheels.  There  are  also  sprocKct- 
wheel  cutters,  formed  cutters,  and  cutters  for  grooving  materials. 

DOMESTIC   PRODUCTION. 

This  industry  has  grown  during  the  past  few  years,  and  is  probably 
twice  as  large  m  value  of  output  as  it  was  in  1914. 

Materials. — The  materials  used  in  the  manufacture  of  small  tools 
are  cold-rolled  carbon  tool  steel  and  high-speed  tool  steel.  These 
materials  are  purchased  in  bars,  plates,  forgings,  castings,  and  other 
forms.  High-speed  tool  steel,  which  is  an  alloy  containing  tungsten, 
is  used  especially  in  the  manufacture  of  chaser  blades  and  high- 
speed spring  dies. 

Foreign  manufacturers  procure  their  high-speed  material  at  a 
much  lower  price  than  that  for  which  it  is  furnished  to  manufacturers 
of  this  country.  The  difference  is  such  that  American  manufacturers 
have  never  been  able  to  produce  goods  made  of  high-speed  material 
and  sell  them  abroad  in  any  considerable  quantit}^  in  competition 
with  foreign  manufacturers. 

Equipment. — Manufacturers  have  their  factories  equipped  with 
ordinary  machine  tools,  such  as  lathes,  drill  presses,  grinders,  milling 
machines,  etc.  On  the  whole,  the  machinery  is  more  efficient  in  this 
country  than  abroad. 

Methods  of  production- -In  the  manufacture  of  small  tools  both 
high-speed  steel  and  ordinarv  carbon  steel  are  used.  Some  manufac- 
turers purchase  forgings  and  castings.  The  forging  may  be  done  by 
hand  or  by  machine.  Tlie  forgings  and  castings  are  made  or  purchased 
in  the  approximate  sizes  and  sliapes  desired,  and  are  then  machined 
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to  the  exact  shape  and  dimensions.  The  machines  are  operated  by 
men  specially  trained  for  that  work.  The  manufacture  of  high- 
speed tools  does  not  materially  differ  from  the  manufacture  of 
ordinary  carbon  tool  steels,  except  that  the  former  takes  a  little 
more  time. 

Organization. — The  small  tool  manufacturers  constitute  a  different 
class  from  those  engaged  in  the  machine-tool  industry.  They  aro 
producers  of  small  tools  solely.  In  some  instances,  however,  the 
manufacture  of  small  tools  is  part  of  a  larger  machine-shop  organiza- 
tion. The  greater  portion  of  the  American  output  comes  from  large 
plants  and  the  industry  requires  considerable  capital  and  a  wide 
market.  Most  manufacturers  employ  from  500  to  1,500  persons. 
Manufactureirs  sell  to  jobbers  and  dealers;  also  directly  to  consumers. 

Geographical  distribution, — Small  tools  are  manufactured  in  New 
York,  Massachusetts,  Ohio,  Connecticut,  Vermont,  Michigan,  Penn- 
sylvania, and  Indiana. 

Domestic  production  and  consumption. — While  there  are  no  pub- 
lished statistics  covering  the  entire  production  of  small  tools,  manu- 
facturers' figures  show  the  increase  from  1914  to  1918  to  have  been 
very  great.  Four  different  concerns  give  the  following  respective 
increases  for  the  years  mentioned:  (1)  $56,118  to  $451,011;  (2) 
$80,000  to  $450,000;  (3)  $108,853  to  $364,806;  (4)  $1,200,000  to 
$4,250,000.  Part  of  the  increase  is  attributable  to  the  rise  in  prices, 
but  much  of  it  represents  greater  production. 

Domestic  exports. — Until  the  last  few  years  exports  of  small  tools 
from  the  United  States  were  negligible.  Recently,  however,  there 
has  been  a  moderate  movement  of  exports  to  Australia,  South 
America,  and  Europe,  especially  to  England,  France,  and  Italy. 

Carbon  tools  made  in  the  United  States,  when  sold  abroad,  are 
usually  sold  without  much  difficulty,  since  these  tools  are  generally 
superior  in  quality  to  those  of  foreign  manufacture.  The  case  is 
different,  however,  with  tools  made  of  tungsten  or  high-speed  steel. 
Such  tools  in  many  cases  have  been  sold  for  what  tne  steel  itself 
would  cost  in  this  country,  without  any  compensation  for  the  cost 
of  laboc  and  other  items  entering  into  the  conversion  of  the  steel 
into  tools.  It  has,  therefore,  been  difficult  for  American  manufac- 
turers of  high-speed  tools  to  do  business  in  foreign  countries. 

FOREIGX    PRODUCTION. 

Small  tools  are  made  in  considerable  quantity  in  several  Euro- 
pean countries,  especially  in  England,  Germany,  and  France.  In 
England  there  are  probably  nearlv  50  manufacturers  of  twist  drilL< 
ana  perhaps  an  even  larger  num\)er  of  makers  of  milling  cutters. 
Most  of  the  production,  however,  comes  from  about  20  fairly  large 
firms.  The  majority  of  the  small-tool  manufacturers  in  England 
do  not  make  their  own  steel,  although  the  larger  ones  generally  use 
the  steel  from  only  one  works.  Tlie  tendency  toward  obtauiin^ 
ownership  of  steel  works,  however,  has  been  marked,  and  several 
firms  have  lately  absorl)ed  tool  steel  plants  in  order  to  assure  them- 
selves of  a  supply  of  steel.  Tool  steel  works  are  rarely  run  in  con- 
junction with  the  small  tool  factories,  even  when  owned  by  the 
same  financial  interests. 
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British  markets.— Most  of  the  carbon  steel  drills,  reamers,  and 
cutters  sold  on  the  British  market  are  of  American  manufacture. 
Prior  to  the  war,  England  w^  almost  wholly  dependent  upon  im- 
ported tools  of  this  class  obtaining  most  of  its  supplies  from  the 
United  States  and  Germany.  During  the  war  period,  several 
British  firms  engaged  ni  the  manufacture  of  these  tools,  and  when 
the  armistice  was  signed,  it  was  hoped  that  eventual!}^  the  British 
market  would  be  practically  independent  of  foreign  supplies  of 
these  articles.  These  hopes,  however,  do  not  seem  to  have  been 
realized,  and  American  tools  can  be  sold  in  England  at  lower  cost 
than  those  made  in  that  country.  It  is  stated  to  be  purely  a  matter 
of  production,  and  none  of  the  British  factories  are  able  to  produce 
in  as  large  quantities  as  the  larger  American  works,  and  since  raw 
material  is  not  the  most  important  item  in  the  cost  of  production, 
the  belief  seems  to  be  general  that  England  must  contmue  to  im- 
port, and  certainly  will  not  be  in  a  position  to  export  carbon  steel 
tools  of  domestic  manufacture  in  competition  with  American  tools 
even  in  British  possessions  where  preferential  tariffs  are  in  force. 
German  carbon  steel  twist  drills  are  on  the  British  market,  and,  in 
May,  1921,  were  offered  at  prices  from  15  to  20  per  cent  under  the 
British  prices.  The  ruling  prices  for  high-speed  tools  are  estab- 
lished by  the  High  Speed  Steel  Association. 

Among  the  firms  that  promise  to  become  important  factors  in  the 
British  trade  are  the  Birmingham  Small  Arms  Co.,  Firth's,  and  the 
Vickers  interests.  The  Birmingham  Small  Arms  Co.  is  compara- 
tively a  new  factor  in  the  small-tool  business,  but  its  works  are 
designed,  and  run  on  American  lines,  and  it  has  a  great  deal  of  ex- 
perience in  mass  producticm  methods  on  precision  work  during  and 
since  the  war. 

Method  of  production.  Twist  drills  in  England  are  almost  invari- 
ably milled  from  the  solid  bar.  Inserted  tips  of  liigh-speed  gteel  are 
occasionally  employed  in  lathe  cutting  tools.  Generally  speaking, 
however,  Englisn  tools  are  of  the  same  kind  of  metal  throughout. 
Even  in  the  case  of  milling  cutters,  inserted  teeth  are  not  used. 

Equipment. — While  a  fair  proportion  of  the  equipment  for  makin 
drills,  reamers,  etc.,  in  England  is  out  of  date,  the  new  equipment 
that  has  been  put  in  during  and  since  the  war,  is  almost  identical 
with  that  employed  in  the  iJnited  States.  In  fact,  a  large  part  of 
the  new  machines  are  of  American  manufacture,  and  in  certain  cases, 
American  firms  have  laid  out  the  factories  and  installed  the  machinery. 

Labor. — The  standard  wagers,  in  the  spring  of  1921,  for  skilled 
machinists  in  the  British  small-tool  factories  varied  from  83s.  8d.  to 
89s.  6d.  (.S16.73  to  $17.90  with  sterling  exchange  at  $4)  per  week  of 
47  hours.  Standard  wages  for  common  labor  were  from  69s.  2d.  to 
74s.  lOd.  (S13.83  to  $15.03)  according  to  the  district.  Since  most  of 
the  machines  used  in  the  production  of  twist  drills,  etc.,  are  semi- 
automatic, they  are  ordinarily  run  by  apprentices  or  helpere  whose 
wages  range  only  a  little  higher  than  those  for  common  labor  about 
the  factories.  A  readjustment  in  wages  was  expected  shortly  of  about 
12J  per  cent.  In  some  engineering  works  in  Coventry  and  Birming- 
ham the  employees  of  mdividual  plants  had  already  accepted 
reductions  of  15  to  20  per  cent  rather  than  have  the  plants  shut  down. 


or 
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Hif^h-speed  steel  tool  prices. — British  prices  on  high-speed  ^teel 
twist  drills  are  considerably  lover  than  those  prevailing  in  the  United 
States.  American  firms  can  do  practically  no  business  in  England 
in  these  lines,  although  a  few  American  milling  cutters  are  sold  in 
England.  But  even  in  milling  cutters,  the  English  makers  have 
the  advantage  owing  to  the  lower  cost  of  high-speed  steel. 

There  has  been  some  offerings  of  German  tools  at  extraordinarily 
low  prices,  but  appirently  not  much  trade  has  resulted.  German 
high-speed  steel  drills  were  offered  at  only  about  20  per  cent  over 
the  carbon  list.  In  May,  1921,  thev  were  quoted  at  22i  per  cent  off 
the  lists,  plus  a  further  2i  per  cent  for  cash  in  30  davs,  with  a  further 
discount  of  12^  per  cent  to  merchants  (resales).  When  the  armistice 
was  signed,  the  discount  in  the  case  of  twist  drills  was  only  7^  per 
cent.  This  discount  was  subsequently  increased  to  12^  per  cent, 
and  quite  recently  to  the  present  nominal  discount  of  22 J  per  cent. 
After  about  April  15,  1921,  however,  the  association,  it  was  stated, 
'*  decontrolled '  prices,  probably  finding  it  difficult  under  the  depresse<l 
state  of  the  market  to  prevent  members  from  attempting  to  secure 
orders  without  regard  to  the  established  prices  of  tne  association. 
It  seems  to  be  the  general  impression  even  among  dealers  that  the 
association  prices  were  too  low  to  yield  the  manufacturers  any 
considerable  profit,  and  further  reductions  would  have  entailed  a 
loss  to  most  of  the  makers. 

The  Belgian  market  for  small  tools  is  largeh-  supplied  by  imports. 
The  manufacture  of  these  goods  is  not  highly  developed  in  Belgium, 
and  Belgian  firms  as  a  class  can  not  compete  with  British,  American, 
German,  or  French  firms  in  their  own  market.  The  Belgian  market 
for  small  tools  in  the  spring  of  1921  was  not  overstocked  to  the 
extent  that  the  British  market  was,  and  carbon  tools  were  sent  to 
Belgium  on  consignment  from  England  (mainh^  American).  High- 
speed tools  are  imported  mainly  from  England. 

IMPORTS. 

Before  the  war  there  was  little  importation.  Since  the  war  imports 
in  one  or  two  lines  have  been  appreciable,  but  in  the  aggregate  they 
still  remain  small. 

PRICES. 

The  prices  of  small  tools  vary  greatly  w^ith  kind  and  use.  Since 
1914  prices  have  increased,  but  not  in  proportion  to  those  of  most 
other  articles.  Manufacturers  state  that  after  the  outbreak  of  the 
war  prices  increased  from  20  to  75  per  cent.  Twist  drill  manufac- 
turers reduced  prices  in  June  1921,  20  per  cent  on  carbon  drills,  the 
new  discounts  being  50,  10,  and  5  per  cent  off  list  for  carbon  drills, 
and  20  and  5  per  cent  off  list  for  high  speed  drills  up  to  1 J  inches 
diameter  and  25  and  5  j)er  cent  off  on  larger  sizes.  Jobber's  prices 
ranged  somewhat  lower  while  resale  lots  were  offered  at  considerably 
below  manufacturer's  prices.  A  comparison  of  these  prices  with 
foreign  prices  will  be  found  infra. 
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TARIFF  HISTORY. 

Small  tbols  have  not  been  separately  mentioned  in  our  tariff  laws. 
They  have  been  dutiable  as  manufactures,  articles  or  wares  of  metal 
not  specially  provided  for. 

COMPETITIVE    CONDITIONS. 

There  is  no  great  amount  of  foreign  competition  in  small-tool 
manufacture.  There  is,  however,  a  Tine  of  English  goods  whose 
prices  are  somewhat  lower  in  England  than  the  exported  American 
goods.  In  this  line,  consisting  largely  of  tools  made  of  high-speed 
steel,  competition  in  the  United  States  is  possible  mainly  because 
of  the  lower  cost  of  raw  material. 

Labor  constitutes  an  important  item  in  the  cost  of  manufacturing 
small  tools.  Raw  material,  in  the  case  of  tools  made  of  tungsten 
steel,  may  also  become  important  in  connection  with  high  wage 
costs.  One  manufacturer  reports  that  English  producers  have  sent 
certain  high-speed  tools  to  the  United  States  ana  sold  them  approxi- 
mately 20  per  cent  below  the  prices  usually  received  by  American 
manufacturers.  So  far,  however,  it  can  not  be  said  that  American 
tool  manufacturers  have  suffered  in  any  considerable  degree  from 
foreign  competition. 

TARIFF   COXSIDERATIONS. 

Owing  to  wide  variation  in  the  values  of  products,  small  tools 
lend  themselves  readily  to  ad  valorem  rates  of  aut3\  Should  specific 
rates  be  imposed  it  would  be  highly  desirable  to  adopt  some  system 
of  classification  whereunder  tools  made  of  tungsten  steel  would 
be  separated  from  those  manufactured  from  ordinary  carbon  steel 
and  provision  would  be  made  for  the  great  differences  in  value. 
The  one  serious  handicap  to  the  American  manufacturers  in  com- 
peting with  foreign  •proaucers  is  found  in  the  prices  of  tungsten 
steel.  American  producers,  particularly  of  hign-speed  steel,  are 
obliged  at  the  present  time  (1921)  to  pay  higher  prices  than  their 
foreign,  competitors  for  raw  material.  Wages  are  also  higher  in  the 
United  States  than  abroad,  but  this  handicap  is  usually  offset  by 
better  equipment  and  better  organization.  Any  tariff  rates  on 
ferro-tungsten  and  tungsten  steel  should  logically  be  accompanied 
by  compensatory  duties  on  tools. 
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Domestic  and  foreign  prices . 
T.VPEU  AND  STRAIGHT  .^HANK  TWI.ST  DRILLS  (CARBON). 
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42.0 

.70 

20.65 

41. :« 

.•« 

13 

0 

10 

0.9 

'2.02 

41.00 

S2. 0 

1.37 

34.25 

ftH.5 

1.14 

16 

0 

12 

l.S 

2.4S 

5  i.  00 

112.0 

1.S7 

55.65 

111.3 

l.« 

21) 

6 

'  15 

10.61 

.3.  IS 

77.50 

155.0 

'2.58 

77.50 

l.Vi.  0 

2.> 

•26 

6 

.  20 

6. 45 

4.11 

XOTi.  65 

'^-»l.3 

4.19 

ia>.6.'> 

211.3 

X-2 

44 

0 

34 

1.2 

6.K2 

177.  .V) 

.3.VK0 

.V  92 

177.  .V) 

3.Vv  0 

\92 

76 

0 

.  5H 

10.  H 

11.  7S 

26S.  75 

5i7.5  , 

S.96 

268.75 

.'i  »7.  .5 

\rt 

KM 

0 

,  HO 

7.2 

16.  12 

391. 'r. 

7S2.  5 

li(M 

391.  '25 

7S2.5 

U(M 

144) 

0 

,11H 

6.0 

'23.  70 

544.00 

1.08S.0 

IH.  13  1 

544.00 

l.ttW.O 

IVI! 

185 
240 
315 
400 

0 
0 
0 
0 

.143 
!lH6 
•244 
310 

4.5 

•  •  ■ 

1.5 

•  *  • 

28.  6S 
37.20 
4S.8J 
62.00 

7<4.00 

980.00 

1. '281. 00 

1,669.00 

1.4-W.O 
1,980.0 
2.566.0  1 
3,3:ko  1 

24.  47  . 
tiOD  ' 
42.77 
5.T.63 

I 

1 

r 

w 

1 

'  Ftjfeijjn  prices  convert «1  ul  £  -|4,  and  M)  marks  to  the  SI. 
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Straight  shanJ:  twist  drills  (jobbers  or  short  lengths). 

CARBON. 


- 

American 

1. 

List 
(dozen). 

5.  d. 

English. 

Gorman 

- 

T>xanietcr 

i  inches). 

Ust 
(dozen). 

Net 
(dozen). 

Net 
(each). 

Net 
(each). 

Equiva- 
lent 
United 
States 
money 
(each). 

List 

(each). 

v. 

0.55 

I.IK 

2.42 

3.9 

5.3 

7.x 

Not 
(each). 

Equiva- 
lent 
United 
States 
money 
(each). 

1 

11.80 
3.25 
6.00 

12.00 

10.77 
1.39 
2.58 
5.13 

SO.  06 
.12 
.21 
.43 

S.    rf. 

M. 

1.3 
2.8 
5.8 
9.4 
12.5 
IS.  7 

SO.  02 

i 

. 

.05 

3 

.09 

} 

.16 

* 

.21 

; 1 : 

.31 

HIGH  SPEED. 


1 

S5.90 

7.35 

10.50 

20.00 

4.48 

0.  uv 

7.98 
15.20 

SO.  37 

.47 

.67 

L27 

1  5  i 

2  5  1 
4    3 
«0 

1  2.9 

2  1.4 

3  8.7 
5    3.0 

SO.  2.1 

.42 

.74 

l.a'i 

3.6 
6.0 
9.5 

16.7 

7.3 
12.0 
19.0 
33.5 

SO.  12 
.20 

4::::::::::: 

.32 
.56 

■i 

1 

1 

1 

1 

;           i 

Bit  stock  drills  (carbon). 


Diameter  (inches). 


I 

%  - 

1- 

« - 
4- 
I- 
l- 

%  - 

1. 
U 


American . 


List  (per 
dozen). 


Net  (per 
dozen). 


Net 
(each). 


S3. 
5. 

8w 
13. 
18. 
24. 

?a 

36. 
42. 

48. 


00 
00 
50 
00 
00 
00 
00 
00 
00 
00 


SI.  03 

SO.  09 

1.75 

.15 

2.91 

.24 

4.45 

.-.^7 

6.  iri 

.51 

8.21 

.69 

10.26 

.86 

12.:il 

1.02 

14.36 

1.20 

18.24 

1. 52 

German. 


List 

(each). 


Net 
(each). 


M 

3.60 

3.70 

4.15 

5.25 

7.50 

9.60 

12.25 

16.10 

19.00 

23.50 


M 

8.64 
8.88 
9.96 
12.60 
18.00 
23.04 
29.40 
38.64 
45.60 
56.40 


Equiv- 
alent 
United 
Statas 
money 
(each). 


SO.  14 
.15 
.17 
.21 
.M} 
.:J8 
.49 
.62 
.72 
.92 


For  rates  of  duty  see  page  65. 


CHURCH  GOODS. 


Summary. 


Church  goods  embrace  a  variety  of  articles  used  in  connection  witli 
religious  services  and  professions.  These  goods  include  altar  vessel^i. 
gold  and  silver  crucifixes,  rosaries  made  of  gold,  sterling  silver,  rolled 
gold  plate  or  electro  plate,  nickel-plated  crosses,  medals,  emblems, 
and  various  other  religious  ornaments  made  of  metal. 

There  are  no  statistics  regarding  the  country's  output  and  trade  in 
these  articles.  Prior  to  the  war  practically  all  these  goods  wert- 
imported  from  such  countries  as  France,  Belgium,  Italy,  and  Germany. 
During  the  war,  however,  the  industry  engaged  in  manufacturing^ 
these  goods  in  the  United  States  grew  consitierably.  By  the  close  (^f 
hostilities  it  was  practically  sufficient  to  supply  the  home  domiand. 
Since  then,  domestic  manufacturers  of  church  goods  have  been 
subjected  to  foreign  competition.  The  imports  have  come  from 
France,  Belgium,  Italy  and  Germany. 

In  the  manufacture  of  these  goods  labor  cost  is  an  important  item 
in  production.  The  higher  wages  prevailing  in  this  country  com- 
pared with  those  of  foreign  lands  somewhat  handicap  American 
manufacturers  in  their  competition  with  foreign  producers.  Some 
manufacturers  report  that  in  1920  German-made  goods  were  soli!  in 
the  United  States  at  prices  considerably  less  than  the  American  ciwi 
of  production. 

General  Information. 

ACT   OF    1013. 

Paragraph  107.  Articles  or  wares  not  specially  provided  for  in 
this  section;  if  composed  wholly  or  in  part  of  platinum,  gold,  or 
silver,  and  articles  or  wares  plated  with  gold  or  silver,  and  whether 
partlv  or  wholly  manufactured,  50  per  cent  ad  valorem;  if  com- 
posed wholly  or  in  chief  value  of  iron,  steel,  lead,  copper,  bras-;, 
nickel,  pewter,  zinc,  aluminum,  or  other  metal,  but  not  pkited 
with  gold  or  silver,  and  whether  partly  or  wholly  manufactured. 
20  per  cent  ad  valorem. 

DESCIiriTION. 

Church  goods  include  altar  vessels;  gold  and  silver  crucifixes: 
rosaries  made  of  gold,  sterling  silver,  rolled  gold  plate  or  electro 
plate;  nickel-plated  crosses;  medals;  emblems:  and  religious  orna- 
ments of  all  description  made  of  metal. 

DOMESTIC    PRODUCTION. 

Some  church  goods  are  made  of  metal,  but  there  are  no  available 
figures  to  show  uie  size  or  importance  of  this  industry. 

(JO 
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Materials, — ^Metal  church  goods  are  made  principally  of  brass, 
aluminum^  or  silver.  Some  are  gold  plated,  others  silver  plated. 
The  materials  used  in  their  manufacture  are  obtainable  m  this 
country. 

Equipment. — Shop  machinery  and  dies  are  the  equipment  used  in 
making  church  goods.  This  equipment  is  also  derived  from  domestic 
sources. 

MetTiod  of  prodvdion, — The  larger  metal  goods  are  first  cast,  and 
the  smaller  goods,  such  as  medals,  are  stamped.  Some  are  then 
plated,  assenibled,  and  otherwise  prepared. 

Geographical  distribntion, — Church  goods  are  manufactured  in 
New  1  orK,  New  Jersey,  and  Rhode  Island. 

History  of  the  indtistry. — Prior  to  the  war  these  articles  were  not 
made  in  this  country  but  were  imported  mainly  from  France,  Bel- 
gium, Italy,  and  Germany.  The  war  practically  stopped  these  im- 
portations, and  American  producers  began  to  manufacture  these 
goods  to  supply  the  home  demand. 

Domestic  production  and  consumption. — There  are  no  available 
statistics  showing  the  amount  and  value  of  the  goods  produced  in 
this  country,  but  production  has  presumably  been  sufficient  to  supply 
the  greater  part  of  the  domestic  demand.  It  is  estimated  from  tWee 
to  five  million  religious  medals  are  bought  yearly  in  this  country. 

Domestic  exports. — Due  in  part  to  the  fact  that  the  industry  de- 
veloped after  the  outbreak  or  the  World  War  there  has  practically 
been  no  exportation  of  church  goods  from  the  United  States. 

FOREIGN   PRODUCTION. 

Church  goods  are  manufactured  in  France,  Bel^um,  Italy,  Ireland, 
and  Germany.  Labor  is  the  most  important  item  in  the  cost  of 
producing  these  articles  and  manufacturers  in  the  countries  named 
nave  the  advantage  of  lower  wages  over  producers  in  the  United 
States. 

IMPORTS. 

There  are  no  data  showing  imports,  but  it  is  known  that  pi'ior  to 
the  war  they  were  large.  The  goods  came  principally  from  France, 
Belgium,  Italy,  and  Germany.  At  present  (1921)  it  is  reported  that 
German  goods  are  entering  tnis  country. 

PRICES. 

The  prices  of  church  goods  vary  with  the  material  used  and  the 
nature  and  uses  of  the  articles  produced.  Prices  are  much  higher 
than  prior  to  the  war.  American  manufacturers  claim  that  in  1920 
some  German-made  goods  were  sold  in  the  United  States  at  prices 
considerably  less  than  the  American  cost  of  production  of  similar 
goods.  For  instance,  aluminum  medals,  five-eighths  of  an  inch  in 
diameter,  sold  at  the  rate  of  $2.05  per  1,000;  those  three-fourths  of 
an  inch  in  diameter,  at  $2.83  per  1,000;  and  those  1  inch  in  diameter, 
at  $3.92  per  1,000;  whereas  American  costs  of  production  of  like 
articles,  excluding  selling  expenses  and  profits,  were  respectively  esti- 
mated by  American  manufacturers  at  $3.75,  $4.50,  and  $5.50.  These 
reported  American  costs  have  not  been  verified  in  any  cost  investiga- 
tion bv  the  commission. 
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TARIFF  HISTORY. 

Church  goods  made  of  metal  have  usually  been  dutiable  as  manu- 
factures, articles,  or  wares  of  metal.  For  some  time  after  the  passage 
of  the  tariff  act  of  1913,  medals,  crosses,  and  rosaries  were  classified 
by  customs  officials  as  dutiable  under  paragraph  356,  and  thus  put  in 
the  same  class  with  jewelry,  cigar  cases,  collar  and  cufF  buttons, 
match  boxes,  and  the  like.  The  Court  of  Customs  Appeals  rendered 
a  number  of  decisions  in  which  the  pertinent  provisions  of  that  para- 
graph were  in  effect  construed  as  applicable  only  to  articles  which 
were  commonly  or  commercially  known  as  jewelry,  or  articles  of  the 
character  designed  to  be  worn  on  apparel  or  carried  on  or  about  or 
attached  to  the  person.  Many  of  these  metal  goods  are  now  classified 
as  manufactures  of  metal,  dutiable  under  paragraph  167.  However, 
rosaries  not  shown  not  to  be  **  designed  to  be  worn  on  apparel  or 
carried  on  or  about  or  attached  to  the  person''  w^ere  held  dutiable 
under  paragraph  356.  (7  Ct.  Cust.  Appls.,  175,  of  1916;  Abstract 
43785,  of  1920.) 

COMPETITIVE   CONDITIONS. 

American  manufacturers  have  met  competition  in  these  goods  from 
German  producers,  who,  it  is  claimed,  are  able  to  sell  their  product 
at  less  than  the  cost  of  such  articles  to  American  manufacturers. 
One  manufacturer  states  that  the  prices  at  which  forei^  goods  can 
be  bought  in  this  country  are  so  much  lower  than  the  prices  of  Amer- 
ican goods  that  American  producers  will  be  forced  out  of  business 
unless  granted  higher  duties  than  those  imposed  under  the  act  of  1913. 
Another  producer  states  that  the  goods  manufactured  in  this  country 
are  sold  partly  on  their  merit,  partly  because  the  market  is  conven- 
iently near,  and  partly  on  account  of  limitations  of  trade.  Church 
goods  when  plated  with  gold  or  silver  are  dutiable  at  50  per  c«nt  ad 
valorem  at  least,  whereas  goods  not  so  plated,  even  when  manufac- 
tured by  the  same  method  except  the  plating,  are  dutiable  at  20  per 
cent  ad  valorem.  In  the  first  class  of  goods  the  American  manu- 
facturer with  the  present  duty  of  50  per  cent  ad  valorem  meets  no 
serious  competition,  but  in  the  case  of  unplated  goods,  usually  made 
of  aluminum,  the  situation  is  diflFerent.  Labor  constitutes  the  greater 
part  of  the  cost  of  production  and  American  labor  is  paid  higher  wages 
than  European  labor  without  the  compensating  advantage  of  greater 
output  per  unit  of  labor  employed.  Moreover,  the  hours  of  labor  in 
Europe,  particularly  in  German j^,  are  longer  than  in  this  country. 
The  loUowing  tables  show  the  estimated  costs  of  4-inch  nickel-plated 
crosses  per  gross,  nickel-plated  wood  inlaid  crosses,  and  the  American 
cost  of  aluminum  medals  compared  with  the  prices  of  the  same  sold 
by  German  producers  in  the  United  States. 
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Calculation  of  cost  of  4-inch  nickel-plated  crosses  per  gross.  ^ 


Cross: 

Cost  of  metal  9}  pounds,  at  19)  cents. 

Casting 

<lrindine  gates 

Filing..: 

Drilling  tap  holes 

Facing 

Groase  buffing  edges 

Grease  buffing  sides 

Wiring  for  nickd  plating 

Nickel  plating. : 

Unwiring  after  plating 

Polishing  edges 

Polishing  sides 

Corpus: 

Cost  of  metal 

Casting 

Trimming 

Piercing 

AViring  for  nickel  plating 

Nickel  plating 

Unwiring  after  plating 

Polishing 

Halo: 

Cost  of  metal 

Blanking 

Plating 

Rosette: 

Cost  of  metal 

Blanking 

Plating 

Inri  plate: 

Cost  of  metal 

Blanking 

Plating 

Wood  Teneer: 

Cost  of  material 

Blanking 

Piercing  and  cutting 

Sawing 

Riv  ets,  cost 

Rinn: 

Cost  of  metal 

Winding  and  sawing 

Assembling 

Wrapping 


Total. 


Material. 


SI.  85 


28 


05 


04 


02 


32 


13 
03 


2.72 


Labor. 


90.35 
.16 
.50 
.07 
.40 
.70 
1.00 
.05 
.16 
.0^ 
.40 

.  .40 


.16 
.05 
.06 
.05 
.06 
.05 
.10 


.03 
.02 


.a3 

.02 


.03 
.01 


.03 
.IS 
.05 


.02 

1.59 

.08 


6.86 


*  Ti^en  from  letter  of  O.  Klein  &  Sons'  of  Jan.  11, 1921,  in  which  they  state  it  is  a  part  of  brief  filed  with 
Ways  and  Means  Committee. 

Recapitulation, 

Material... $2.72 

Labor 6.86 


9.58 


Oyerbead  expense  40  per  cent 3.82 


13.40 
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Comparative  cost  of  nickel -plated,  wood-inlaid  <ro$ge$. 


A. 

B. 

'        C. 

D. 

E.       1 

1 

F. 

Inches: 

u 

\farU. 

7.2i) 

K.70 

10.00 

14. 70 

17.50 

29.  SO 
33.00 
37. 00 
49.  SO 

:>9.oo 

137.00 

S2.10 
2.61 
3.00 
4.41 
:>.  25 
7.a> 

S.04 
9.0O 
11.10 
14.94 
17.70 
24.00 
41.  10 

\farki. 
UK.  HO 
12A.70 
182.60 
20.\.90 
309.00 
3HH.00 
491.00 
602.00 
697.00 
792.00 
9.10.00 
1,306.00 
2.737.00 

S2Lao 

2.3$ 
3.42  1 

.^^« 

5.79 
7.2S 
9.20 
11.29 
13.10 
14- J« 
17.  SO 
24.50 
51.40 

12.  "0 

i! 

2 

2* 

3:::... ::::::::::::::::::::::::::: ::::::: 

9.  M 

3i 

laii 

>]. ................................... ........... 

4 

H 

5 

an* 

1<L13 

6 

< 

21.  T 
37.25 

s 

44. "« 

'10 

63.51 

iloXnmn  A.  LeiiKth  of  crosses  in  inches. 
Cohimn  B.  Cost  abroad  per  gross  in  1914. 

(Column  C.  I^inded  cost  1914,  the  mark  at  24  cents,  dnty  20  per  cent,  charges  d  per  cent, 
(^•oliimn  I).  Cost  abroad  per  gross  in  1920. 

Column  E.  Landed  cost  in  1920.  the  mark  at  1)  cents,  duty  20  per  cent,  charges  5  per  cent. 
Column  F,  Cost  of  production  per  gross  in  this  country,  the  cost  including  material,  labor,  and  overhead, 
but  no  selling  expense^;. 

Comparntiie  routs  of  aluntimiiu  imdah.^ 


Size  o f  diameter,  of  mcilal.  :    Cost.*    .    lYii».» 

I '• 

i-inch I        $3. 75  f  2. « 

f-inch 4.50  2-« 

1-inch !         .V-V)  A« 

i 

>  letter  of  <}.  Klein  &  Sons  Jan.  11.  1921.    Part  of  brief  submitted  to  Wavs  and  Means  Committee. 

*  l^o<luction  D?r  1,000  in  thin  country,  the  cost  inclu«ling  material,  labor,  and  overhead,  but  no!«ellin< 
expeiLses  or  pront". 

»  Medals  wr  1.000  of  (lorman  importation,  with  duty  of  20  per  cent  and  charges  at  3  per  cent  added,  ihf 
murk  calculate<l  at  li  cenlv, 

TARIFF   CONSIDERATIONS. 

Churcli  ^oods  arc  not  specifically  provided  for  in  the  act  of  1913 
but  are  mainly  included  m  a  ji:eneral  provision  relating  to  articles 
ma<le  in  whole  or  in  part  of  metals.  In  view  of  the  large  amount  of 
such  goods  consumed  in  this  country,  it  might  be  well  to  have  a 
special  paragraph  devoted  to  them.  The  cost  of  these  specialized 
goods  depends  in  large  part  upon  the  expense  of  labor,  notwith- 
standing machinery  is  used  to  a  great  extent  in  their  manufacture. 
As  wages  in  the  United  States  are  materially  higher  than  in  Europe, 
where  such  articles  are  chiefly  made,  the  American  producer  i^  to  some 
extent  handicapped  in  competing  with  foreijjn  producers.  Manyof 
these  articles,  however,  are  susceptible  of  considerable  standardization 
and  indeed  have  been  standardized  to  a  great  extent;  hence  machine 
producticm  may  eventually  greatlv  reduce  the  labor  cost.  Under  the 
tariff  act  of  1913  there  is  a'  marked  difference  in  the  duties  imposed  on 
gohl  and  silver  plated  articles  and  articles  not  so  plated.  Silver  or 
gold  plated  articles  are  dutiable  at  50  per  cent  ad  valorem,  while 
duties  on  corresponding  unplated  articles  are  assessed  at  20  per  cent. 
The  higher  duties  whidi  are  unrelated  to  differences  in  cost  are  pre- 
sumabrv  im|)osed  for  revenue. 
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Rates  of  duty. 


Act  of—  Par. 


ISJjO....       186 

210 
i     2I« 


IS&O. 


215 


Tariff  classification  or  description. 


isui. 


i^*r, 


VMKK 


lyn. 


1&4 
177 


193 


199 


167 


*  *  *  all  manufactures  of  copper,  or  of  which  copper  shall  be  a 
component  of  chief  value,  not  specially  enumerated  or  provided 
for  in  this  act. 

Britannia  ware,  and  plated,  and  gilt  articles  and  wares  of  all 
kinds. 

Manufactured  artic'cs  or  warps,  not  speciallv  enimicrated  or  pro- 
vided for  in  this  act,  compwod  wholly  or  {n  part  of  iron,  steel, 
copper,  lead,  nickel,  pe>vter,  tin,  zinc,  gold,  silver,  platinum,  or 
any  other  mctal^  and  whether  partly  or  wholly  mannfacture<i. 

Manufactured  articles  or  wares,  not  specially  enumerated  or  pro- 
vided for  in  this  act,  composed  wholly  or  m  part  of  iron,  steel, 
lead,  copper,  nickel,  pewter.  ?inc,gold.  silver,  platimmi.  alumi- 
num, or  any  other  metal,  and  whether  partly  or  wholly  man- 
ufactured. 

*  ♦    *    silver  powder 

Manufactured  articles  or  ware-*!,  not  specially  provided  for  in  this 

act,  composed  wholly  or  in  part  of  any  metal,  and  whether 
partly  or  wholly  maniifacturecl. 
Articles  or  ware-s  not  srecially  provided  for  in  this  act,  compos€»d 
wholly  or  in  part  of  iron,  steel,  lead,  copper,  nickel,  fewter. 
zinc,  gold,  silver,  platinuTn,  aluminum,  or  other  metal,  and 
whether  partly  or  wholly  manufactured. 
Articles  ^)r•^vares  not  specially  provided  for  in  this  section,  com- 
posed wholly  or  in  part  of  iron,  steel,  lead,  copper,  nickel,  pew- 
ter, zinc,  gold,  silver,  platinimi,  aluminum,  or  other  metal,  and 
whether  partly  or  wholly  manufactured. 
Articles  or  ware«  not  specially  provided  for  in  this  section: 

If  composed  wh(>lly  or  in  part  of  platinum,  gold,  or  silver,  and 
articles  or  wares  plate^l  with  eold  or  silver,  and  whether 
partly  or  whollv  manufacturea. 
If  composed  wholly  or  in  chief  value  of  iron,  steel,  lead,  cop- 
per, brass,  nickel,  pewter,  zinc,  aliuninum,  or  other  metal, 
out  not  plated  with  gold  or  silver,  and  whether  par.ly  or 
wholly  manuiactured. 


Rates  of  duty,  specifii 
and  ad  valorem 

35  per  cent  ad  valorem 


Do. 
45  per  cent  ad  vale  i»;ni 

Do. 


3()  per  cent  ad  valorem. 
35  percent  ad  valorem. 


45  per  cent  ad  valorem. 


1)0. 


50  per  cent  ad  valoiem. 


20  per  cent  ad  valorem 


Court  and  Treasury  Decisions. 

Drawing  instruments  were  held  dutiable  as  manufactures  of  metal 
under  the  act  of  1883.  (G.  A.  136,  T.  D.  10486,  of  1890.)  Drawing 
instruments  (brass  compasses),  for  use  in  public  schools,  were  held 
dutiable  as  manufactures  of  metal  under  the  act  of  1890  (G.  A. 
2730,  T.  D.  15237,  of  1894) ;  as  also  were  so-called  toy  drawing  com- 
passes, under  the  act  of  1883  (T.  D.  7276,  of  1885).  the  pantograph, 
a  mechanical  device  to  duplicate  drawings  or  tracings,  was  held 
dutiable  as  a  professional  implement  and  not  as  a  scientific  instru- 
ment.    (G.  A.  1766,  T.  D^  13429,  of  1892.) 

See  Tariff  Information  Siu'vey  upon  surgical  instruments. 

Separate  provision  at  different  rates  of  duty  for  articles  plated  with 
c^old  or  silver  and  metal  manufactures,  w^hoUy  or  in  chief  value  of 
base  metals  but  not  so  plated,  has  resulted  in  considerable  litigation 
as  to  the  scope  of  the  word  ''  plated.^'  In  1914  the  Treasury  Depart- 
ment, in  replv  to  an  inquiry  relative  to  the  classification  of  lampSf 
lanternSf  braclcets,  and  chandeliers  plated  in  part  with  gold  or  silver, 
instructed  the  customs  officers  that  where  25  per  cent  or  more  of  the 
exposed  surfaces  is  plated  with  gold  or  silver,  the  50  per  cent  rate 
should  be  assessed.  (T.  D.  34182,  of  1914.)  Hand-baa  or  yurse 
frames  J  with  an  overlay  of  gold  or  silver  upon  a  s.ubstantial  portion  of 
their  surface,  were  held  by  the  Court  of  Customs  Appeals  to  oe  plated, 
while  penholder  racks  or  stands  in  chief  value  of  glass,  wuth  gold  or 
silver  plated  metal  rims,  were  held  dutiable  as  manufactures  oT  glass. 
The  court,  in  discussing  the  amount  of  plating  required,  declared  it 
was  enough  that  there  is  a  substantial  portion  of  the  articles  plated 
to  bring  them  within  the  provision  for  plated  articles.     (Cross  r. 
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United  States,  7  Ct.  Cust.  Appls.,  43,  of  1916.)  The  Treasury  De- 
partment then,  for  uniform  administration,  fixed  a  dividing  line  of 
15  per  cent.  (T.  D.  37126,  of  1917.)  But  cloisonne  ware  having; 
about  10  per  cent  of  the  exposed  surface  gold  or  silver  plated,  was 
afterwards  held  by  the  Court  of  Customs  Appeals  to  be  dutiable  at 
the  50  per  cent  rate.  The  court  declared  that  no  hard-and-fast 
mathematical  line  of  distinction  can  be  drawn,  and  that  the  provision 
embraces  all  such  metallic  articles  as  have  a  substantial  portion  of 
their  surfaces — that  is  to  say,  more  than  an  insimiificant  or  negligible 

gortion — covered  with  gold  or  silver.     Soji  v.  United  States,  9  Ct. 
ust.  Appls.,  78,  of  1919.) 

Not  all  articles  plated  or  covered  with  ^old  or  silver  are  classified 
under  paragraph  167.  Thus  steel  hinges,  plated,  have  been  held  duti- 
able at  10  per  cent  under  paragraph  123  (Abstract  39831,  of  1916^; 
xoooden  picture  frames,  gilcied  with  gold  leaf,  at  1 5  per  cent  under 
paragraph  176  (G.  A.  8108,  T.  D.  37409,  of  1917) ;  lace  pins  with  paste 
tops  of  imitation  pearls,  stems  gold  plated,  at  30  per  cent  under  para- 
graph 195  (Abstract  41836,  of  1918);  and  brass  button  shanl's,  silver 
plated,  at  40  per  cent  under  paragraph  339  (G.  A.  7807,  T.  D.  35877, 
of  1915,  and  Abstract  40352,  of  1916).  Chemical  test  is  to  be  made  to 
determine  whether  antimonv  articles  are  silver  plated.  (T.  D.  34013, 
of  1914.) 

The  words  *' articles  or  wares  *  *  *  jf  composed  wholly  or  in 
part  of  platinum,  gold,  or  silver,"  as  used  in  para^aph  167,  include 
only  sucn  articles  as  are  in  chief  value  of  the  metals  specified.  Tliis 
is  because  otherwise  there  would  be  no  necessitv  for  the  provision 
for  plated  articles.  (T.  D.  .34182,  of  1914.)  ^'Plated  with  gold  or 
silver''  signifies  that  the  given  articles  are  coated  with  gold  or  silver 
hy  any  one  of  the  several  known  processes  which  are  euiplojed  to 
cover  or  coat  such  articles  with  a  layer  of  gold  or  silver.  It  sfgnifies 
a  final  condition  rather  than  the  process  by  which  the  condition  was 
produced.     (Tuska  v.  United  States,  5  Ct.  Cust.  Appls.,  506,  of  1915.) 

Because  not  more  specifically  provided  for,  many  articles  requiring 
great  skill  in  their  manufacture  are  dutiable  at  the  20  per  cent  rato 
under  paragraph  167.  Surgical,  dental,  and  draftsman's  instru- 
ments and  electrical  apparatus  are  of  this  class.  This  rate  on 
articles  in  cliief  value  of  base  metals  is  also  much  lower  than  the 
rates  on  materials  used  in  their  manufacture,  such  as  silk  or  imita- 
tion of  silk,  45  or  60  per  cent  (pars.  316,  318,  319).  Furthermore, 
inany  articles  specially  provided  for  carry  higher  rates  of  duty  than 
similar  articles  not  more  specifically  provided  for  than  in  paragraph 
167.  Thus  compaJis  watch  charms  are  dutiable  at  60  per  cent  under 
paragraph  356  (Abstract  40233,  of  1916);  and  compasses  for  use 
m  the  manufacture  of  jewelry  at  50  per  cent  under  tne  same  para- 
graph (T.  D.  34783,  of  1914,  and  Abstract  40560,  of  1917);  pochi 
compasses,  on  the  other  hand,  are  dutiable  at  20  per  cent  under 
paragraph  167  (G.  A.  7824,  T.  D.  35949,  of  1915).  Metal  frams 
for  mesh  bags  are  also  dutiable  at  60  per  cent  under  paraCTaph  356 
'(T.  D.  35285,  of  1915),  but  metal  fratnes  for  leather  hand  bags  art 
dutiable  at  20  per  cent  or  50  per  cent  under  paragraph  167  (Abstract 
40588,  of  1917;  G.  A.  7793,  T.  D.  35799,  of  1915). 

Among  the  many  articles  held  dutiable  as  manufactures  wholly  or  in 
chief  value  of  metal,  base  a-id  precious,  under  this  paragraph  are  the 
following:  Policemen^ s  whistles  (Schoverling  v.  United  States,  7  Ct. 
Cust.  Appls.,  172,  of  1916);  exposure  meters  (G.  A.  8116,  T.  D.  37447, 
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of  1917);  ma^ic  lantern  hodiek  (Abstract  41674.  of  1918);  memorial 
fahlefs    of   brass    (Abstract  40606,   of   1917);  music  racks  of  metal 
'Abstract  41801,  of  1918):  jeweler's  tweezers  (G.  A.  8097,  T.  D.  37357, 
«)f  1917) ;  m^tal  fittings  for  hand  bags  (Rumpp  v.  United  Statesr  7  Ct. 
Cust.   Appls.,  203,  of  1916);  surqical  iruttrum^nts  (Koch  v.  United 
States,  6  Ct.  Cust.  Appls.,  534,  of  1916;  United  States  v.  Interocean 
(o.,  8  Ct.  Cust.  Appls.,  155,  of  1917);  ottaclimeM  for  carding  machine 
•  United  States  v.  Leigh,  7  Ct.  Cust.  Appls.,  228,  of  1916);  desJc  set 
United  States  v,  Gluck,  8  Ct.  Cust.  Appls.,  11,  ot  1917);  looping 
machines  (G.  A.  8061,  T.  D.  37176,  of  1917);  aiUomatic  reed  hrusliing 
or  polishing  7nachines   (Abstract   39548,   of   1916);  nxirp   machinery 
I  Abstract  39487,  of  1916);  machine  to  convert  cri/staJline  into  amor- 
phous sugar  for  making  chocolate  (Downing  v.  United  States,  7  Ct. 
Cast.  Appls.,  287,  of  1916);  centrifugal  machines  (Brown  v.  United 
States,    7  Ct.  Cust.  Appls.,  309,  of   1916);  steel  ma/fnets   (Abstract 
39003,  of   1915):    brass  gomfs    (Abstract   40319,    of   1916);    musical 
Mffins    (Abstract    39507.    of    1916);    watch    bracelets,  consisting    of 
wristlets  or  straps,  in  chief  value  of  metal,  for  holding  wrist  watches 
United  States  v.  Wittnauer,  8  Ct.  Cust.  Appls.,  370,  of  1918;  United 
States  V.  Strasburger,  8  Ct.  Cust.  Appls.,  376,  of  1918;  United  States 
''.  Strasburger,  9  Ct.  Cust.  Appls.,  138,  of  1919);  window  sashes  and 
frames  of  gun  metal  (Abstract  38706,  of  1915);  lawn  rakes  (United 
States  V.  Tower,  6  Ct.  Cust.  Appls.,  562,  of  1916);  lawn  mowers  and 
tufi'-cutting  machines  (G.  A.  7869,  T.  D.  36217,  of  1916);  so-called 
trrass  hooks  or  sickles   (T.  D.  37797,  of  1918);  metal  pocket  flasks 
•Abstract  39745,  of  1916);  insignia  oJF  office  or  rank  (T.  D.  37551,  of 
1918);  bawl  wheel  scraper  (Abstract  38712,  of   1915);  clo-clo  braids 
United  States  v.  Marcy,  7  Ct.  Cust.  Appls.,  8,  of  1916);  castings  of 
bronze    (Abstract  36762,   of   1914);  unfinished  parts  of  automobiles 
Abstract  37836,  of  1915) ;  pedometers  (United  States  v.  wSuesfield,  7  Ct. 
('ust.  Appls.,  126,  of  1916) ;  corn  mills  (G.  A.8020,T.D.  36976, of  1917) ; 
nmla^e  cutters  (G.  A.  8269,  T.  D.  38066,  of  1919) ,  but  an  appeal  is  pend- 
ing; copper  '^schrot'^  in  small  flakes  to  be  converted  into  bronze 
powder  (G.  A.  7937,  T.  D.  36576,  of  1916);  folding  drinking  cups 
\T.  D.  34606,  of  1914;  Abstract  38700,  of  1915);  camera  tripods  and 
other  accessories  (G.  A.  7650,  T.  D.  34998,  of  1914;  Abstract  38541,  of 
1915);  bicycle  lamps y  reflectors  and  other  accessories  (G.  A.  7700,  T.  D. 
35223,  and  Abstract  38457,  of  1915);  metal  pencil  holders  (United 
States  V.  Bargfeldt,  7  Ct.  Cust.  Appls.,  367,  of  1916);  pencils  with 
different  sizes  and  colors  of  lead  and  metal  attachments  used  by 
draftsmen  and  architects  (United  States  v.  Faber,  7  Ct.  Cust.  Appls., 
406,  of  1917);  butchers  cleaver^  (G.  A.  8225,  T.  D.  37879,  of  1919); 
powdered  tin  (G.  A.  7926,  T.  D.  36536,  of  191%)  \  metal  flash-light  cases 
»(r.  A.  7794,  T.  D.  35822,  of  1915);  bronze  statues  cast  in  a  foundry 
by  artisans  in  wholesale  quantities  and  upon  which  no  retouching 
has   been  done  by   the  artist   (Abstract  38818,   of  1915;  Abstract 
42726,  of  1918;  and  Abstract  42939,  of  1919);  rosaries  for  devotional 
purposes,  in  chief  value  of  metal,  and  not  of  beads,  and  not  jewelry 
nor  intended  to  be  worn  on  apparel  or  carried  on  or  about  or  attached 
to  the  person  (United  States  v.  American  Bead  Co.,  7  Ct.  Cust.  Appls., 
132,  of  1916).     The  classification  of  articles  made  up  in  the  form  of 
rosaries,  but  which  are  designed  for  use  as  jewelry  or  which  are 
intended  to  be  worn  on  or  as  a  part  of  the  attire  or  which  have  other 
than  devotional  uses,  was  not  involved. 


UNITED  STATES  TARIFF  COMMISSION 

WASHINGTON 


TARIFF  INFORMATION  SURVEYS 


ON  THE  ARTICLES  IN 


PARAGRAPH  167  OF  THE  TARIFF  ACT  OF  1913 


AND  RELATED  ARTICLES  IN  OTHER  PARAGRAPHS 


THE  ELECTRICAL  INDUSTRY 

Paragraph  167:  Paragraphs  80,  84,  98,  134,  167,  176,  318: 
Power  Machinery  and  Appaiataa.  Xlectilc  and  Oas  Lighting  Fixtures. 

Paragraph  95:  Paragraph  167: 

Incandescent  Lamps.  Electric  Batteries. 

^^^'"Sraph  167:  Paragraphs  95  and  167: 

Ignition  and  Automobile  Apparatus.  Electro-Medical  Apparatus. 

Paragraph  114:  Po«.n«.r.v,  ir7. 

Wirea  and  Cables.  Paragraph  167: 


Paragraph  80: 

Wiling  DcTioes  and  Insulators. 


Miscellaneous  Electrical  Supplies. 


REVISED  EDITION 


WASHINGTON 
GOVERNMENT  PRINTING  OFFICE 
€-81  1922 


UNITED  STATES  TARIFF  COMMISSION. 

OAIm:  Elfhth  and  E  Btrecte  NW.,  WaihlnstMi*  D.  C. 

COMMISSIONERR. 

Thomas  O.  Marvin,  Chavrman. 
William  S.  Culbertson,  Vice  Chairman. 
David  J.  Lewis. 
Edward  P.  Costigan. 
Thomas  Walker  Page. 
William  Burgess. 

John  F.  Bethune,  8eareUiry. 


additional  copies 

OF  THIS  PUBUC^nON  MAY  BE  PROCURED  PROM 

THE  SUPERINTENDEI^  OF  DOCUMENTS 

GOVERNMENT  PRINTINQ  OFFICE 

WASHINGTON,  D.  C. 

AT 

10  CENTS  PER  COPY 


PREFACE. 


This  is  one  of  a  series  of  Tariff  Information  Surveys  prepared  by  the 
United  States  Tariff  Commission  and  transmitted  to  the  Committee 
on  Ways  and  Means.  The  series  covers  all  of  the  articles  and  com- 
modities provided  for  in  the  tariff  act  of  October  3,  1913,  and  others 
not  specifically  provided  for.  It  is  arranged  in  the  numerical  order 
of  paragraphs  of  that  act. 

In  some  cases  two  or  more  patagraphs  have  been  combined  in  one 
pamphlet.  In  doing  this,  inaustrial  relationship  of  the  articles  has 
Keen  followed  when  possible.  In  those  instances  where  a  paragraph 
has  been  treated  under  a  preceding  paragraph  of  the  tariff  act,  refer- 
ence is  made  to  this  fact  at  the  pomt  where  the  paragraph  appears  in 
numerical  order.  Where  one  grade  of  an  article  is  dutiable  and 
another  grade  of  the  same  artide  is  on  the  Free  List,  the  article  is 
discussed  under  the  dutiable  paragraph,  which  appears  first  in  numer- 
ical order  in  the  tariff  act.  In  certain  instances  articles  of  close  indus- 
trial relationship  and  which  occur  in  separate  paragraphs  of  the 
tariff  act  have  been  combined  under  one  paragraph  for  convenience 
of  discussion.  Reference  is  made  to  this  fact  at  tlie  point  where  the 
commodities  would  naturallv  occur  in  numerical  order. 

The  first  pamphlet  in  the  series  is  an  ^'Introduction  and  Index,'' 
which   contains  : 

1.  An  introductory  chapter  discussing  the  scope  of  the  series  and 
the  general  method  of  treatment. 

2.  An  alphabetical  index  of  the  articles  provided  for  in  the  tariff 
act  of  1913,  showing  the  paragraph  of  the  act  in  which  the  article  is 
provided  for  and,  if  discussed  under  a  different  paragraph,  the  num- 
ber of  such  paragraph. 

•  3.  A  list  of  the  pamphlets  in  the  series,  showing  the  paragraphs  and 
articles  included  in  each  pamphlet. 

Thus  by  use  of  this  ^^introduction  and  Index,*'  the  exact  location 
of  the  discussion  relating  to  a  given  article  or  commodity  can  bo 
ascertained. 

In  the  preparation  of  this  report  the  Commission  had  the  services  of 
Harold  S.  DeMeritt  of  the  Metals  Division  of  the  Commission's  staff, 

and  of  others. 
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INTRODUCTION. 

The  electrical  industry  has  been  described  as  an  industry  of  indus- 
tries. Electrical  products  now  touch  almost  every  phase  of  modem 
life.  The  wide  and  increasing  use  of  electricity  may  be  attributed 
mainly  to  two  factors.  It  may  be  readily  transformed  into  other 
forms  of  energy  (such  as  mechanical  power,  heat,  and  light) ,  and  its 
transmission  is  so  rapid  that  its  use  makes  possible  almost  instan- 
taneous conununication  even  at  great  distances.  The  principal  uses 
of  electricity  are  for  the  production  of  power,  light,  heat,  chemical 
eflFects,  radiant  energy,  and  signaling,  and  for  each  of  these  applica- 
tions special  apparatus  is  manufactured  and  used.  A  broad  classi- 
fication of  electrical  industries  divides  them  into  those  employing 
strong  or  power  currents  and  those  using  weak  currents. 

All  the  above  classifications  are  too  broad'  for  the  purpose  of 
presenting  the  competitive  status  of  the  American  and  foreign  elec- 
trical industries.  A  general  survey  of  the  industry  as  a  whole  has, 
therefore,  been  prepared,  and  this  is  followed  by  separate  surveys 
covering  some  of  the  more  important  individual  groups  of  products. 
Where  practicable  the  statistical  data  are  incorporated  with  the 
separate  surveys,  but  in  many  instances  it  has  been  possible  to 
present  only  statistics  that  cover  the  industry  as  a  whole  or  which 
involve  more  or  less  overlapping  of  the  products  selected  for  separate 
discussion.  Hence  it  will  be  found  that  most  of  the  statistical 
material  is  incorporated  in  the  general  report.  In  the  general  report 
also  will  be  found  brief  mention  of  the  telephone  and  telegraph,  for 
which  it  was  deemed  unnecessary  to  prepare  separate  surveys  at 
this  time  in  view  of  the  commanding  position  occupied  by  the  United 
States  in  these  fields. 

The  classes  of  products  which  receive  treatment  in  separate  surveys 
are: 

Electric  power  machinery  and  apparatus. 

Incandescent  lamps. 

Electric  ignition  and  automobile  apparatus. 

Wires  and  cables. 

Electric  wiring  devices  and  insulators. 

Electric  lighting  fixtures,  including  gas  lighting  fixtures,  which 
are  often  made  in  the  same  establishment. 

Electric  batteries. 

Electro-medical  apparatus. 

Miscellaneous  electrical  supplies. 

IX 


ELECTRICAL  INDUSTRY. 


General  Repobt. 
descbiftion. 

Electrical  apparatus  performs  three  general  functions,  viz., 
generating  current,  trananutting  it  from  place  to  place,  and  utilizing  it. 

Oenerating  apparatus. — ^Electricity  is  generated  principally  in 
rotar]^  madiines,  called  generators  or  dynamos.  The  chemical 
electric  battery  is  another  source  of  commercial  electricity  which  is 
important,  owing  to  its  wide  applications,  but  which  furnishes  only 
an  insignificant  quantity  of  j>ower.  Storage  batteries  are  secondary 
sources  of  electricity,  requirmg  to  be  charged  from  a  primary  source, 
usually  a  generator. 

Trom^wi^wm  ajpffii»f^  and  distribution  of 

electric  current  are  ordinarily  effected  by  copper  or  aluminum  vrires 
or  cables  which  are  insulated  with  a  nonconducting  covering  for 
service  underground  or  in  buildings,  and  may  be  either  bare  cr 
insulated  for  outside  work  when  carried  on  pole  lines.  Different 
kinds  of  cables  are  used  for  carrying  power  or  lighting  currents  and 
for  telephone  or  telegraph  work,  j^o  in  this  group  come  auxiliary 
appliances  such  as  transformers  for  increasing  or  decreasing  the 
pressure  (voltage)  of  the  current,  insulators  of  porcelain  or  glass  for 
supporting  the  conductors,  conduit  for  the  protection  of  caues,  and 
a  variety  of  wiring  supplies  designed  to  facilitate  the  safe  and  con- 
venient nandling  of  current  and  consisting  mainly  of  porcelain  with 
current-carryii^  parts  of  copper  or  brass  (e.  g.,  lamp  sockets  and 
switches). 

Ajfparatasjor  the  vtUizoMon  of  electricity. — ^The  utilization  of  elec^ 
tric^ty  emails  for  a  great  variety  of  eqtiipment.  For  the  development 
of  Metric  power,  rotary  machines  called  motors  are  employed. 
These  are  similar  in  construction  to  generators. 

Electric  lamps  are  of  two  classes — arc  and  incandescent.  In  the 
former,  light  is  produced  by  the  passage  of  the  current  over  a  bridge 
of  vapor  or  arc  between  two  pencils  of  carbon  or  other  conducting 
materials,  which  are  maintained  at  a  proper  distance  apart  by  means 
of  automatic  mechanism.  Incandescent  lamps  contam  a  nne  filar 
ment — ^now  almost  exclusively  of  tungsten  wire — ^which  is  heated  to 
a  very  high  temperature  by  the  passage  of  the  current.  The  filament 
is  inclosed  in  a  glass  bulb  filled  with  mert  gas  or  exhausted  to  a  hieh 
vacuum.  There  are  also  several  forms  of  vapor  lamps  in  which  the 
light  is  produced  by  conducting  the  current  through  rarefied  gases. 

Electne  heating  is  obtained  by  the  passage  of  the  current  through 
resistance  wires  or  other  materials  which  are  poor  conductors  of 
electricity.  The  action  is  the  same  as  in  the  production  of  light.  A 
variety  of  household  appliances  come  in  this  group,  together  with 
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electric  welding  and  soldering  apparatus,  and  the  different  types  of 
electric  furnaces  used  in  the  melting  or  refining  of  metals  and  the 
manufacture  of  many  products  requiring  high  temperatures  for  the 
process. 

Electrochemical  processes  are  eonducted  in  electric  furnaces  when  the 
material  is  subjected  to  hi^h  temperatures  or  in  tanks  or  vats  when 
solutions  are  employed.  These  processes  utilize  electrical  energy  for 
the  purpose  of  breaking  up  the  raw  materials  into  new  substances  or  of 
forming  new  chemical  combinations  of  the  elements.  The  electrolytic 
refining  of  copper,  tin,  and  zinc,  and  the  manufacture  of  aluminum, 
caustic  soda,  chlorine,  and  many  of  the  ferro-alloys  are  examples  of 
electrochemical  or  electrometallurgical  processes.  Most  of  the  equip- 
ment used,  however,  in  such  processes  is  mechanical  rather  than  elec- 
trical, and  manufaeturers  ordinarily  purchase  a  large  part  of  their 
strictly  electrical  supplies  from  other  manufacturers. 

Raaijcmt  energy  applications  of  electricity  include  X  rays  and  the 
waves  used  in  wireless  telegraphy  and  telephony.  X  rays  are  pro- 
duced by  the  passage  of  hi^h  tension  currents  through  tubes  contain* 
ing  rarefied  gases,  whil^  radio  waves  are  produced  by  setting  up  rapid 
oscillations  By  means  of  a  rather  eompnoated  apparatus,  consistuig 
chiefly  of  coils  of  wire,  condensers,  and  vacuum  tuoes,  with  necessary 
accessories.     The  signals  are  received  in  telephone  receiversv 

SigncUing  devices  are  varied  and  include  the  telephone,  tele^uoh, 
Tadio  or  wireless  apparatus,  and  ordinary  bells  and  buzzers.  The 
principle  of  the  radio  has  already  been  explained.  The  principle  of 
^11  the  others  is  the  motion  produced  in  iron  armatures  by  the  attrac- 
tion of  electromagnets  energized  at  the  distant  end  of  the  line.  An 
electromagnet  is  a  coU  of  wire  surrounding  an  iron  core,  which  be- 
comes magnetic  when  a  ourrent  is  passed  through  the  coiL 

In  the  telegraph  the  motion  of  the  iron  armatures  produces  a  click 
when  the  circuit  is  closed  by  a  key  at  th^  sending  end  oi  the  circuit  and 
another  and  different  click  when  the  circuit  is  broken.  The  opera- 
tion of  the  bell  or  buzzer  is  similar  except  that  the  motion  oi  the 
armature  automatically  opens  the  circuit,  after  which  a  spring  returns 
it  to  its  original  position;  the  contact  is  thus  restored  and  vibration 
is  maintained  as  long  as  the  button  or  switch  completes  the  circuit. 
The  only  difference  between  a  bell  and  a  buzzer  is  that  in  the  case 
of  the  former  a  clapper  is  attached  to  the  armature  and  strikes  a 
bell. 

In  the  telephone  the  sound  waves  in  the  air  move  a  thin  diaphragm, 
behind  which  is  a  small  quantity  of  carbon  granules,  tlirougii  which 
a  weak  current  passes.  The  electrical  resistance  of  these  small  pieces 
of  carbon  varies  according  to  the  {Hressure  upon  them,  and  as  tiie 
sound  waves  cause  the  diaphragm  to  vibrate  with  varying,  force  and 
frequency  as  the  pitch,  intensitv,  and  quality  of  the  sound  vary, 
the  pressure  on  the  carbon,  and  hence  the  strength  of  the  cuirent 
passing  through  the  circuit,  varies.  At  the  receiving  end  of  the  line 
the  current  passes  through  the  cod  of  an  electromagnet  contained  in 
a  receiver.  Just  in  front  of  this  magnet  there  is  a  thin  iron  diar 
phragm,  which  vibrates  according  to  the  strength  of  the  current 
passing  through  the  coil  and  thereby  reproduces  Uie  sounds  absorbed 
oy  the  transmitter. 
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DOMESTIC  PBODUCnON. 

>  ■  < 

The  production  of  electrical  products  of  all  kinds  in  the  United 
States  amounted  to  $997;968,000  in  1919,  or.  approximately  two  ajid 
one-half  times  the  value  reported  for  1914.  In  addition  to  the  prod^ 
ucts  included  in  these  figures  there  is  a  large  production  of  articles, 
such  as  electrical  washing  machines  and  vacuum  cleaners,  of  which 
the  output  in  1920  of  two  items  alone  was  estimated  at  $140,000,000. 

Raw  materials. — A  great  variety  of  materials  is  employed  in  the 
electrical  manufacturing  industry.  A  committee  of  manufacturers 
has  compiled  a  list  of  about  175.  These  may  be  roughly  divided 
into  three  general  classes,  namely,  conducting  materi^,  insulating 
material,  and  structural  material.  As  conducting  material,  copper 
is  of  extreme  importance  on  account  of  its  low  ekctrical  resistance. 
The  electrical  inaustry  is  the  largest  single  consumer  of  copper,  and 
the  value  of  the  copper  used  in  the  industry  exceeds  that  of  any  other 
sin^e  material.  Aluminum  is  used  to  an  increasing  extent,  especially 
in  transmission  lines,  and  various  allojrs,  especially  those  containing 
nickel  and  chromium,  are  used  for  heating  elements  and  where  high 
resistance  is  desired. 

Most  of  the  conducting  materials  are  metals,  although  in  electric 
furnace  work,  in  many  arc  lamps,  and  in  minor  parts — such  as 
brushes  of  electrical  machinery — carbon  is  used. 

Among  the  more  important  insulating  substances  may  be  men- 
tioned porcelain,  glass,  rubber,  paper,  cotton,  mica,  asbestos,  oils^ 
and  various  insulatiDg  varnishes.  In  addition  to  natural  insulating 
materials,  various  artificial  products  have  been  developed.  In  an 
effort  to  secure  an  insulating  material  which  has  strength  and  other 
mechanical  properties  that  will  enable  it  to  be  easily  worked  and  which 
also  possesses  the  requisite  electrical  characteristics,  a  number  of 
molded  compounds  have  been  developed  which  have  become  of  great 
importance  not  only  in  the  electrical  field,  but  in  other  industries. 
These  have  displaced  to  a  large  extent  iift)laed  rubber  which  has  poor 
mechanical  properties  and  is  seriously  affected  by  heat.  Most  of  tnese 
new  insulatmg  materials  are  svnthetic  resins  prepared  with  or  with- 
out the  addition  of  fillers,  such  as  wood  pulp,  asbestos,  and  coloring 
matters.    This  material  is  supplied  by  the  makers  as  a  powder  or  in 

Elastic  form  and  is  molded  into  shape  under  hydraulic  pressure  in 
ot  molds,  thereby  causing  a  chemical  reaction  which  makes  the 
molded  article  resistant  to  fairly  high  temperatures. 

Cheaper  forms  of  molded  insulation  are  made  of  asbestos,  sheUaCi 
coal  tar,  pitch,  and  similar  material  which  after  molding  may  be 
softened  by  heat.  Many  of  these  latter  compounds  are  suitable  only 
under  certain  conditions. 

Various  classes  of  adhesive  insulating  tapes  are  widely  U8ed« 
Friction  tape  is  generally  made  from  cotton  fabric  saturated  and 
covered  with  a  compound,  asphaltic  material,  and  rubber.  For 
covering  joints,  in  insulated  wire  a  rubber  tape  is  used,  consisting  of 
partly  vulcanized  rubber  compound,  which  stick$  together  when 
wound  and  contauis  no  fabric.  Asbestos  tape  is  often  used  where 
resistance  to  heat  is  necessary,  although  its  insulatii]^  value  is  not 
so  good  as  that  of  certain  other  substances.  Other  tapes  are  made 
from  mica  splittings  mounted  on  paper  and  cut  to  width  for  use  in 
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quantities  as  to  preclude  the  application  of  so-called  American 
methods  of  production. 

Organiaaium. — ^The  greater  part,  both  in  amount  and  value,  of 
electrical  products  as  a  whole,  is  manufactured  by  large  firros;  but 
there  is  also  a  lan^e  number  of  smaller  concerns^  many  of  which 
specialize  in  a  few  mies,  the  total  output  of  which  is  very  large.  In 
1919  there  were  1,403  firms  in  the  industry,  an  increase  of  40  per 
cent  over  the  figiure  for  1914.  It  is  evident  that  the  large  firms, 
notwithstanding  their  commanding  position  in  some  branches  of  the 
industiT,  are  not  displacing  the  smaller  establishments.  This  is 
probably  accoimted  for  in  some  degree  by  the  diversity  of  the  indus- 
try, many  branches  of  which  are  sufficient  to  constitute  industries  in 
themselves. 

The  manufacture  of  electrical  machinery  and  supplies  ranked  sixth 
among  the  manufacturing  industries  as  classified  oy  the  census  in 
1919. 

There  are  three  outstanding  organizations  in  the  industry,  two  in 
the  field  of  machinery  and  general  supplies,  and  one  in  the  field  of 
telegraph  and  telephone  apparatus,  and  these  three  concerns  manu- 
facture practically  all  lines  of  electrical  goods  and  between  50  and 
60  per  cent  of  the  total  production. 

One  of  these  corporations  has  consoUdated  the  manufacture  of  some 
fifteen  different  lines  of  electrical  products,  lamps,  power  apparatus,  etc. 
Its  subsidiaries  include  two  organizations  operating  power  proper- 
ties, and  one  operating  a  radio  system,  which  took  over  the  nghts  of 
the  Marconi  Company.  The  company  has  a  large  number  of  factories 
located  in  various  parts  of  the  country.  This  company  controls  one 
of  the  largest  manufacturing  companies  in  Great  Bntain  and  has 
affiliations  in  many  other  foreim  coimtries  as  well  as  sales  offices 
throughout  the  world.  Sales  of  the  firm  in  1920  were  reported  at 
$230,000,000. 

The  second  is  a  similar  organization,  grown  to  large  proportions. 
Sales  of  this  company  in  1920  were  reported  at  $136,000,000. 

The  third  of  these  large  organizations  produces  the  telephone  and 
telegraph  equipment  for  the  American  Telegraph  and  Telephone  sys- 
tem. The  company  also  does  a  jobbing  business  in  general  supplTes, 
which  it  purchases  from  other  makers. 

Cables  are  made  by  several  large  and  many  small  firms.  One 
branch  of  this  industry,  highly  specialized  and  important,  though 
small  in  point  of  value  of  output,  is  the  manufacture  of  submarine 
telegraph  cable.  This  is  not  carried  on  successfully  in  this  country 
at  present,  but  one  of  the  lar^e  cable  makers  has  under  consideration 
the  establishment  of  a  plant  m  iVmerica. 

In  some  lines  of  electrical  manufacture,  especialljr  those  of  large 
power  apparatus,  lamps,  instruments,  and  some  varieties  of  cables, 
the  large  establishments  possess  a  great  advantage,  owing  to  the  high 
cost  of  the  shop  equipment,  the  experience  and  research  required  to 
keep  the  product  up  to  date,  and  the  control  of  valuable  patents.  In 
•ucn  lines  also  the  advantage  of  quantity  production  methods  is 
impori/ant. 

Other  lines,  such  as  porcelain  ware,  bells,  push  buttons,  simple 
switches,  and  the  smaller  motors^  do  not  require  expensive  machinery 
or  research,  and  are  made  extensively  by  smaller  finns,  although  large 
output  is  an  advantage  even  in  many  of  these  products. 
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Higli-^ade  molded  insulating  componndB  are  made  under  patent 
rights  chieflj  by  three  concerns. 

Geoffraph/icci  distrilyution. — ^In  1919^  85  i)er  cent  of  the  output  of 
electrical  products  was  derived  from  the  states  of  New  York,  Ohio, 
Pennsylvania,  New  Jersey,  Massachusetts,  and  Connecticut,  which 
rankea  in  the  order  named* 

History  of  the  industry. — ^The  earliest  commercial  use  of  electrical 
apparatus  on  any  considerable  scale  was  the  telegraph.  The  telephone 
and  the  arc  and  incandescent  lamp  were  invented  between  1876  and 
1880,  and  the  development  of  electric  g:enerating  apparatus  and  motors 
followed  soon  after.  The  X-ray  and  wireless  telegraphy  were  still  later 
inventions,  and  the  extensive  use  of  electricity  lor  industrial  and 
household  heating  and  in  chemistry  and  metallurgy  i*  also  of  recent 
development.  Wnile  the  World  War  stimulated  the  exports  of  all 
kinds  of  electrical  products,  exportation  has  never  been  of  great 
importance  in  the  industry  as  compsired  with  the  rapid  electric  devel- 
opment in  the  United  Stetes  and  consequent  expansion  in  the  home 
market. 

Domestic  production  and  consumption. — With  insi^ificant  excep- 
tions the  domestic  output  is  ample  to  supply  all  grades  and  varieties 
of  electrical  goods  in  sufficient  quantities  and  in  addition  leave  some 
surplus  for  export.  The  Census  Bureau  gives  the  production  of  elec- 
trical machinery  and  apparatus  durine  the  year  I9I9  as  $987,344,000, 
of  which  182  establishments  suppliea  promicts  valued  at  over  80  per 
cent  of  the  total,  the  remainder  commg  from  1,222  establishments 
producing  less  than  $1,000,000  in  value  each.  In  1914,  53  establish- 
ments,  with  an  output  of  $1,000,000  or  more  each,  reported  products 
vfdued  at  68  per  cent  of  the  total,  the  remainder  coming  from  977 
smaller  establishments. 

As  will  be  noted  in  the  following  statistics,  various  articles,  such  as 
(Carbon  insulaters,  electrical  porcelain,  insulated  wire,  and  electric 
clocks,  which  are  covered  in  other  Tariff  Information  Surveys  are 
included  in  the  total.  Comparative  statistics  for  1919  and  1914  are 
summarized  in  the  foUowing  table: 

Electrical  machinery  and  apparatus — Comparative  summary  for  1919  and  2914. 

[From  Federal  Census.] 


Number  of  e^abllshments 

Value  <rf  products  i 

Geiieratin?  apparatus  and  parts: 

Direct  current 

Alternatinjc  current 

SmaU  dvnamos 

Self-contained  liKbting  outhts 

Parts  and  supplies 

Transformeirs  ana  feo<ler  potential  rorulators 

Rheo>tat>>,  controllers,  and  resistances 

Uotors  (not  in  slutting  starters  or  controllers) 

Converting  apparatuB-^yncbronous  condensers,  motor  sets,  c 
generatori!,  dyimmotors,  frequency  cbangers.  and  rotary  pn 

Efoctrlc  locomoUves ...7.. ...... ..TT.... 

Batteries: 

Storage 

Primary  ...* 

Carbon  -,  lighting,  furnace,  brashes  and  other 

Arc  lamps,  carbon,  and  luminous 


doubUycurrcnt 
aseconvwters. 


1,404 

tQ67,ai4,aoo 

6,641,000 
12,696,000 
36,663,000 
24,079,000 

6,217,000 

25,661,000 

23,083,000 

116,894,000 

4.851,000 
8,160,000 

60,036,000 

32,427,000 

13,202,000 

607,000 


1,090 
f3fi2,SM,Q00 


17,898,000 


1S,120.0« 

9,786,000 

44,176,000 

5,386,000 
»;  721.009 

13,081,000 

10,3B,000 

3003,000 

743,000 


» Inchidw  electrical  maohinory  and  apparatus  valued  at  121,093,000  reported  is  tabaidlarT  pioduets  by 
79  estabUshments  engaged  primarily  in  other  industries  in  1919,  compared  with  924,262,000  by  91  estsWisb- 


TARIFF  ISFORMATIOK  SURVEYS.  7 

Eiictntal  macAinfry  and  apparatut—Comprintim  itimmarif/or  1919  and  191  i — Conbl. 


MuawtfrlftniUon  >ppareliii,  gcntntors,  spark  plugs,  *nd  ci^ls. . 
^wltditwaid!.  pmnelboBrds.and  cut-out  cablneu  lor  tight  and  p< 
Rallny  svitdus,  ilpitli,  and  ■ttBChmCDti 

firrult  breakera  (oiL  carbon,  and  air) 


InsuUton '  ^\\'." '"[['."]'.'.[[]'"'.'."  W"".. 

Sorltets,  receplaclM,  bases,  and  attachmeii I  plugs 

W  irtog  juppUBJ  (cuiTBQt  cartlBr) 

1  .^._, — _ .._. .. r»,  and  otbcf  prolectiVB  dev 


■•»  _ 

'1'_ 

i4  3tia» 

CO 

17*8.000 

Coadiilea,  underfToaad,  or. .. 

ElKtric  Ui!hllng  flxturcs  or  all  kinds. . . 
Aunujidaton and  puahbutlOEUr...,,. 


Tberapeutic  apparal 
AU  olbti  clsdrical  a 


3.aiS,000 

9&,za2iooo{ 


■  Included  with  all  othor  electrical  machloerj'  In  1911. 
•  Included  vJib  electric  Ugbt  Gitursa  In  ISI4. 

■  Included  with  ciicull  QtUiijn  In  IBII. 


ih  annrnidalors  In 


fc^orte.-;— Exports  of  electrical  goods  as  well  as  domestic  sales 
were  increasing  very  rapidly  just  Before  the  World  War  and  both 
were  greatly  stimulated  during  and  since  the  war  period.  From 
1910  to  1914  exports  practical^  doubled  and  in  1921  amounted  to 
about  $98,000,000,  or  nearly  four  times  the  value  of  the  exports  in 
1914.  Motors  and  generating  apparatus  constituted  the  largest  single 
class,  but  insulatea  wires,  cables,  and  batteries  were  also  important 
items.  Latin  America  and  Canada  have  always  been  the  lai^est 
customers;  Japan,  the  United  Kingdom,  and,  during  and  since  the 
war,  other  European  countries  also  bought  heavily  in  American 
markets.  Prior  to  the  war  American  manufacturers  encountered 
active  competition  from  foreign  manufacturers,  especially  German 
and  British,  in  all  export  markets  except  Canada.  One  oi  the  most 
important  factors  in  this  competition  has  been  the  financing  of  public 
service  corporations  and  other  electrical  undertakings  by  European 
capitalists.  In  some  instances  credits  were  underwritten  by  Euro- 
pean, and  especially  Gcrmanj  banking  interests,  with  the  strict 
understanding  that  all  the  equipment  required,  both  for  the  original 
installation  and  for  repairs,  was  to  be  bought  from  specified  firms. 

The  matter  of  standards  has  also  an  important  influence,  par- 
ticularly in  the  case  of  insulated  cables.  In  Germany  and  Great 
Britain  cable  makers  have  agreed  on  specifications  which  have 
acquired  a  national  character,  and  such  specifications  have  in 
several  cases  been  adopted  in  importing  countries.  American  speci- 
fications, as  such,  are  not  known  in  foreign  fields.  At  present, 
however,  a  movement  is  in  progress  in  this  country  looking  to  a 
27904— 22— c-31 2 
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tition  with  the  large  makers  of  other  nationalities.  By  virtue  of  the 
well-established  watch  and  clock  industry,  Swiss  meters  are  also  a 
factor  in  international  trade.  The  exports  of  Switzerland  during 
1920  amounted  to  approximately  $13,000,000,  of  which  over  hafi 
consisted  of  power  machinery.  Almost  none  of  this  export  has  come 
to  the  United  States. 

Belqium. — ^The  most  important  Belgian  concerns  are  affiliated  with 
British  and  ^imerican  electrical  interests,  and  hence  are  not  likely 
to  appear  in  competition  with  American  products.  There  is,  how- 
ever, one  large  independent  Belgian  concern  at  Charleroi,  which 
locally  competes  on  even  terms  wiui  those  having  foreign  affiliations, 
but  this  firm  has  not  been  active  in  the  export  trade.  It  is  apparently 
seeking  export  connections,  as  a  report  from  the  American  vice  consul 
at  Brussels  in  1920  states  that  it  was  offering  power  machinery  for 
export.  The  Exportateur  Beige  reports  in  1921  that  the  Belgian 
electrical  industry  is  now  worKing  at  100  per  cent  of  the  pre-war 
basis. 

Japan, — ^Japan  is  favorably  situated  in  some  respects  for  electrical 
manufacture.  She  has  available  an  ample  supply  of  copper  and  has 
been  active  in  developing  the  wire  and  cable  branch  of  tne  business. 
Tliere  are  three  important  cable  manufacturers  in  Japan,  the  two 
largest  works  being  controlled  by  copper-mining  interests.  Japan 
has  captured  a  large  share  of  the  British  cable  business  in  the  Far 
East,  but,  since  the  quality  is  said  to  be  generally  inferior  to  that  of 
British  cable,  it  is  doubtful  if  all  of  this  business  will  be  retained  by 
Japan.  In  addition  to  these  three  makers  there  are  a  half  dozen 
smaller  shops,  each  making  one  or  two  kinds  of  wire,  but  these  are 
not  in  the  export  markets. 

In  the  power  machinery  field,  there  are  three  important  work> 
which  are  equipped  to  turn  out  large  generating  sets;  of  these,  at  least 
one  is  affiliated  with  a  large  American  electrical  company,  and  the 
designs  are  said  in  some  cases  to  differ  from  American  machines 
only  in  the  name  plato.^  Some  of  the  parts  for  a  few  of  the  larger 
machines  are  imported  from  America.  A  dozen  or  more  firms  make 
motors,  of  which  the  three  mentioned,  and  possibly  one  or  two  of  the 
smaller  ones,  are  in  a  position  to  offer  competition. 

Porcelain  insulators  and  other  porcelain  electrical  goods  are  also 
made  extensively  in  Japan,  but  the  quality  of  the  product  depends 
upon  the  method  of  production,  and  m  some  cases  the  methods  used 
are  rather  primitive.  The  manufacture  of  switches,  sockets,  and 
the  smaller  porcelain  wares  is  usually  carried  on  by  hand  in  small 
shops,  and  the  product  is  often  somewhat  defective. 

The  largest  factory  producnig  telephone  and  telegraph  apparatus 
is  controlled  by  an  American  firm.  This  factory  also  makes 
American-type  snap  switches  as  a  side  line.  There  are  three  other 
makers  of  {his  class  of  apparatus,  two  of  which  are  small,  while  the 
other  covers  the  broader  field  of  batteries,  motors,  and  other  goods. 

The  Japanese  incandescent  lamp  industry  is  in  a  strong  position, 
largely  because  of  American  interests  in  the  principal  works.  The 
largest  producer's  plant  is  equipped  with  the  latest  machinery,  in- 
cluding a  glass  factory.  This  firm  has  a  branch  in  Shanghai.  The 
American  company  also  has  an  interest  in  four  other  Japanese  lamp 
works.     Besides  the  American-controlled  concerns  there  are  several 
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smaller  factories,  making  standanl  lamps,  at  least  one  of  which  uses 
drawn  wire  filaments,  and  a  la^c  number  of  small  shops  making 
flashlight  and  minature  lamps.  The  quality  of  the  lamps  turned  out 
by  the  purely  Japanese  concerns  is  said  to  be  inferior  to  that  of 
.^erican  lamps. 

Fixtures  and  glassware  are  made  by  small  shops,  but  do  not  com- 
pete with  American  goods.  There  are  several  wet  battery  makers, 
and  at  least  six  dry  battery  manufacturers.  Much  of  the  work  is 
done  by  hand. 

Italy. — Before  the  war  Italy  depended  largely  on  Germany  for  her 
electrical  supplies.  The  cutting  off  of  German  imports  during  the 
war,  together  with  large  developments  of  water  power,  has  given  a 
«Teat  impetus  to  the  Italian  industry,  which  now  supplies  a  consider- 
able part  of  the  domestic  demand.  Italy,  however,  is  not  of  con- 
sequence as  a  competitor  in  international  trade. 

Spain  and  the  lesser  developed  manufacturing  countries  produce 
a  considerable  amount  of  electrical  equipment,  cniefly  of  the  simpler 
kinds,  or  through  firms  having  foreign  affiliations,  but  they  can  not 
be  considered  competitors  in  any  lines  of  electrical  products.  Sweden 
is  making  rapid  growth  in  electrical  production. 

IMPORTS.  • 

Imports  of  electrical  gtwKls,  with  the  exception  of  electric  lamps, 
are  not  shown  separately.  Imports  of  arc  lamps  are  insignificant. 
Imports  of  incandescent  lamps  m  1921  amounted  to  $447,688,  prob- 
ably considerably  less  than  1  per  cent  of  the  domestic  production. 
Of  this  amount  more  than  one-half  was  represented  by  carbon  fila- 
ment lamps,  practically  all  of  which  were  unported  from  Japan  for 
Christmas  tree  and  other  decorative  lighting.  This  type  of  lamp  was 
formerly  imported  from  from  Germany  ana  Austria. 

The  lamp  situation  is  firmly  in  the  hands  of  one  company,  which 
controls  the  patents  on  the  drawn  tungsten  filament.  Of  conmiodities 
other  than  mmps  there  are  sporadic  importations,  but  nothing  like 
any  general  import  trad^  is  apparent.  Small  sales  and  quotations 
are  reported  of  motors  from  Germany,  and  of  porcelain  goods  and 
cable  from  Japan. 

Lighting  glassware  is  imported  largely  from  Czechoslovakia,  but 
this  is  a  branch  of  the  glass  industry  rather  than  of  the  electrical 
industry.  There  is  a  little  importation  of  telegraph  and  telephone 
and  raoio  apparatus,  but  only  for  the  use  of  the  importers.  Cable 
instruments  are  likew^ise  imported  to  some  extent  from  England  by 
the  cable  companies. 

PRICES. 

Owing  to  differences  in  design,  construction,  and  methods  of  rating, 
price  comparisons  between  domestic  and  foreign  electrical  products 
are  difficult. 

TARIFF  HISTORY. 

Electrical  products,  in  general,  have  never  been  specially  provided 
for  in  the  tariff  act^.  Electric  lamps  and  bulbs  were  mentioned  in 
the  act  of  1913,  and  electric  light  poles  have  also  -been  specified.  The 
latter  is  essentially  a  lumber  product  and  is  not  considered  in  this 
survey  as  belonging  with  the  electrical  industry.  For  the  tariff  his- 
tory of  the  various  electrical  items  reference  is  made  to  the  subhead- 
ings later  in  thifilsurvey. 


12 


TARIFF  INFORMATION   SURVEYS. 


COMPETITIVE   CONDITIONS. 

Active  foreign  competition  has  never  developed  in  the  American 
markets.  The  American  oroducer  has  the  advantage  of  the  lai^c^i 
home  market  in  the  world,  supplemented  temporarily  by  a  large 
export  trade,  which  latter  was  built  up  largely  during  the  cessation 
of  European  exports  as  a  result  of  the  war. 

In  respect  to  raw  materials,  supplies  of  iron,  steel,  and  copper,  tlie 
basic  raw  materials  of  the  industry  are  available  from  home  source^. 
This  is  somewhat  to  the  advantage  of  the  American  producer  as 
regards  copper,  although  this  factor  is  of  minor  importance,  sinct^ 
prices  of  these  materials  do  not  differ  greatly  in  Europe  and  America. 
Whatever  difference  exists  is  in  favor  of  the  domestic  industry.  In 
the  case  of  rubber-covered  cable  British  makers  have  a  consid^erable 
advantage  in  the  lower  prices  of  rubber  prevailing  in  Great  Britain. 

The  greatest  advantage  possessed  by  the  American  manufacturer 
is  the  high  degree  of  organization  of  tne  domestic  industry  and  the 
application  of  quantity  production  methods  with  the  resulting 
economies.  In  order  to  arrive  at  an  indication  of  the  relative  im- 
portance of  the  various  items  of  making  up  the  cost  of  production, 
the  tariff  committee  of  the  Electrical  Manufacturers  Council  con- 
ducted an  investigation  during  1919  and  1920  into  the  production 
costs  of  some  of  the  largest  electrical  manufacturers.  Owing  to  the 
great  number  of  articles  made  by  the  industry,  and  the  laige  number 
of  sizes  and  varieties  of  each  article,  only  somewhat  generalized 
results  can  be  presented.  The  general  trend  of  items  of  costs  are 
shown  in  the  table  following,  wmch  shows  unweighted  averages  for 
one  or  more  firms,  and  includes  in  some  cases  a  considerable  range  of 
sizes  of  the  articles  named. 


Per  cent  of  total  cost. 


lUm, 


Factory  .   Sdlinf 
overhead  \  exp<:iiM'. 


Generators,  motors,  and  other  rotary  machines 

Transformers 

Switchboards,  panelboards,  and  instruments.. 

Oil  switches  and  dxvuit  breakers 

Pcrte  line  material 

Flatirons  and  other  heating  devices 

Electric  ranges 

Fans 


iri 
U 

1*. 
Jl 

r. 


The  manufacturers*  committee  referred  to  states  that  after  the 
above  figures  were  compiled,  labor  costs  increased  somewhat,  neces- 
sitating a  slight  revision  of  the  figures.  Detailed  costs  for  wire  and 
cable  are  not  presented,  but  the  labor  cost  is  considerably  lower, 

{)robably  approximating  22  per  cent  of  the  total.  Under  the  item 
abor,  in  the  above  table  there  have  been  included  all  manufacturing 
wages  and  salaries  of  everv  kind,  including  direct  shop  labor,  ana 
wages  and  salaries  paid  to  foremen,  tool  makers,  maintamers,  drafts- 
men, and  engineers.  The  costs  are  compiled  on  the  basis  of  work 
performed  on  the  material  after  it  reaches  the  shops  of  the  manufac- 
turer, which  is  in  general  in  the  form  of  pig  iron,  drawn  copper  wire, 
raw  materials  for  porcelain,  and  other  materials  in  similar  stages* 
It  will  be  seen  from  the  above  that  labor  is  an  important  item  in 
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spite  of  extensive  equipment;  efficient  organization,  ^and  quantity 

Eroduction  methods  found  in  American  plants.     In  comparing  costs 
ere  and  abroad  these  f actors,  however,  must  be  considered  as  well 
as  the  relative  wa^ge  scales.    For  example,  in  some  items  costs  of 

Eroduction  in  British  factories,  in  spite  of  lower  wages,  in  England, 
ave  been  higher  than  in  the  American  factories  operated  by  the 
same  concern.  The  German  industry  is  organized  more  upon 
American  lines.  Very  large  shops  are  operated  by  consolidated 
organizations,  and  costs  are  considerably  lower  than  those  in  Great 
Britain.  Since  the  war  German  efficiency  has  been  lowered  by  the 
temporary  difficulty  of  obtaining  raw  materials.  According  to  the 
director  of  the  Siemens-Schukert  works  the  production  per  employee 
in  these  electrical  works  was  4,400  kilograms  before  the  war,  wnereas 
in  1920  it  had  fallen  to  2,250  kilograms.^  In  the  other  countries  of 
Europe  production  is  on  a  smaller  scale,  and  in  Japan,  outside  of  the 
large  concerns,  some  of  which  have  foreign  affiliations,  methods  of 
production  and  organization  are  primitive  as  compared  to  those  in 
the  United  States. 

Quality  of  the  product  has  a  bearing  on  the  competitive  strength 
of  manufacturers.  American  electrical  products,  with  vjery  few 
exceptions,  are  equal  or  superior  to  those  made  in  anv  foreign  country 
and  this  fact  is  generally  recognized  throughout  tne  world.  Prac- 
tically the  only  exception  is  submarine  cable,  in  which  British 
makers  have  developed  a  larger  trade,  and  possibly  certain  other 
classes  of  cable.  Some  British  laboratory  instruments  may  also  be 
superior  to  those  of  American  make,  but  none  of  these  are  of  much 
importance  considering  the  industry  as  a  whole. 

The  different  standards  of  construction  with  respect  to  safety  and 
engineering  requirements  constitute  a  temporary  protection  for  the 
emerican  manufacturer.  Since  the  standards  in  use  in  most  foreign 
countries  are  lower  than  those  of  America,  much  of  the  foreign-made 
material  would  not  be  acceptable  to  American  authorities  until  the 
designs  are  adjusted  to  suit  American  requirements.  In  other  cases 
the  construction  of  the  apparatus  as  made  abroad  is  not  favored 
in  this  country.  These  considerations  apply  chiefly  to  wiring  de- 
vices, but  also  to  some  cables  and  batteries. 

Patent  control  is  of  great  importance  in  many  branches  of  the  m- 
dustry.  Among  the  products  affected  by  patents  are  incandescent 
lamps  and  X-ray  tubes.  In  other  lines  patents  are  also  of  much 
consequence. 

International  agreements  and  affiliations  among  some  of  the  large 
makers  of  electrical  products  also  have  an  important  bearing.  Oneof 
the  large  American  manufacturers  who  controls  an  important  British 
company*  is  understood  to  have  important  affiliations  in  England, 
Belgium,  Japan  and  other  countries  to  a  less  extent. 

In  view  of  the  foregoing  statements,  it  appears  probable  that  any 
foreign  competition  whicn  may  develop  in  the  future  will  not  be 
along  such  Imes  as  nower  machinery,  incandescent  lamps,  and  other 
procmcts  made  chieny  by  the  large  organizations,  but  from  the  smaller 
concerns.  Such  competition  would  not,  however,  necessarily  be 
unimportant.     Furthermore,  in  view  of  the  large  quantity  produc- 

iCommeroe  Reports,  Sept.  35. 1020. 

*  See  Report  of  the  British  Standing  Committee  on  Trusts,  Cd.  No.  622,  par.  10,  p.  14. 
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tion  in  the  United  States,  tending  to  offset  lower  wages  paid  abroad, 
it  would  seem  probable  that  tbe  lines  most  open  to  competition  will 
be  those  which  ordinarily  sell  direct  to  the  public  rather  man  to  large 
corporations.  These  include  domestic  heating  and  cooking  appa- 
ratus, decorative  lamps,  lighting  fixtiires,  and  perhaps  small  Ian  and 
other  motors,  and  some  batteries.  Lighting  glassware  will  probably 
be  competitive,  but  belongs  with  the  glass  mdustry,  rather  than  the 
electrical. 

TARIFF   CONSIDER ATIONS. 

Separate  statistics  of  the  revenue  derived  in  the  past  are  not  avail- 
able, but  it  is  certain,  both  from  general  information  aifd  from 
investigations  of  customhouse  records  that  it  has  been  small. 

In  the  matter  of  classification,  there  is  an  almost  innumerable  va- 
riety of  products  in  the  electrical  industry.  A  classification  made 
from  the  engineering  point  of  view,  in  which  articles  of  similar  use 
are  grouped  together,  would  include  in  the  same  group  many  articles 
dissimilar  as  to  conditions  of  manufacture,  and  would  be  unsuited  to 
tariff  purposes.  An  elaborate  classification,  based  on  material  of 
chief  value  and  similarity  of  manufacture,  would  be  possible,  but 
many  of  these  articles  are  covered  by  classifications  unaer  the  tariff 
act  of  1913  and  present  no  essentially  different  problems.  Some  of 
'the  principal  classes  may  be  summarized  as  follows: 

Power  machinery. — With  the  exception  of  a  greater  degree  of  affilia- 
tion between  American  and  foreign  manufacturers,  the  case  of  elec- 
trical machinery  is  not  distinctly  different  from  that  of  other  ma- 
chinery.  ^ 

Wire  and  cable. — Insulated  wire  and  cable  for  electrical  purposes 
required  more  labor  and  a  higher  decree  of  skill  than  other  wire,  and 
are  largely  made  by  special  establishments.  Specific  duties  are  not 
applicable. 

ijig?Uin{i  fixtures. — Fixtures  often  include  a  variety  of  materials  in 
such  form  that  the  determination  of  the  material  of  chief  value  is 
difficult.  A  special  provision  covering  all  such  fixtures  would  facilitate 
classification  in  cases  where  the  fixture  is  priced  and  invoiced  as  a 
whole. 

Electrical  unrin^  devices. — These  include  a  variety  of  articles  com- 
posed of  porcelain,  copper,  and  brass,  such  as  porcelain  base  switches, 
cut-outs,  sockets,  receptacles,  attachment  plu^,  and  other  devices. 
They  are  made  under  the  same  general  conditions,  and  in  the  same 
class  of  establishments,  but  may  contain  varying  amounts  of  porce- 
lain and  copper. 
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Statistical  Tables, 
production  ix  the  united  states. 

EUcUical  machhunj,  apparatus,  and  mpplii'9,  by  items,  1S99-1019. 

(Prom  Federal  Census.] 


Item. 


1W9 


Motors,  not  including  starters  or  contnrf- 

lers jflfl,  .iOa,  504 

Geuentors,  partvS  and  supplies 10, 8o2, 323 

Converting  apparatus— Sfnehronous  oon-  I 
denstfs,  motw  sets,  double-current  gen- 
erators, dynamos,  frequency  changers, 

and  rotary  phase  converters {}) 

Insulated  wire  and  cable '  21, 2»2,  DDL 

Storage  batteries  and  parts !    2, 550,601 

Incandescent  lamps '    3^515,  UK 

Household  and  industrial  apparatus  and  • 
devices,  heating,  cooking,  welding,  and 

other  apparatus (> ) 

Magneto  Ignition   apparatus,    generators, 

spark  plugs,  colls (>) 

Telephone  apparatus 10, 512, 412 

Sockets,    receptacle    bases,    attachment  ; 

plu^.  and  other  wiring  supplies 593, 029 

Lighting  fixtures,  electric  and  combina- 
tion gas  and  electric <  3, 750,670 

Primly  batteries,  parts,  supplios '    1, 119, 444 

Tnuusf ormers 2, 962, 871 

Rheostats,  motor  controllers,  resistances,  | 

generator  voltage  regulators I  •  1,186^878 

Meters 1,842,135 

Conduits,  all  types 1, 066, 163 

Switchboards,  panel  boards,  cut-out  cab- 
inets       1, 846, 624 

Carbon  products !    1,  Til,  24s 


X-ray 


Telegraph  apparatus 

Radio  apparatus 

Therapeutic  apparatus,  including 

apparatus 

Electric  locomotives 

Insulators 

Projectors  and  arc  lamps 

Railroad  signals  and  switches 

BcUs.  push  Duttons,  bu£zors,  annunciators, 

and  signal  gongs , 

lightning  arresters,  fuses,  cut-outs,  and 

reactances 

Rectifying  apparatus 

Clocks  and  time  mechanisms 

Pole  line  hardware  and  circuit  fittings 

Circuit  breakers 

All  other 


Total. 


1,642,266 
(*) 

0) 

(') 

2,053,406 
1,129,801 

224,885 

505^405 

0) 
13^  149 

0) 

0) 

•  13,653,114 


103, 768^  127 


1004 


<|22,370,626 
'  11,084,234 


1,740,534 

34,510,600 

2,645^740 

6)053,205 


>305,827 

678,077 
15,863,008 

2, 010, 860 

«3, 204, 606 
1,508)144 
4,468)567 

79B2,02o 
5,004,763 
2, 416, 245 

3)766,044 

2)710,085 

007,144 

114,050 

1,096,962 

^'\ 

0) 
1,680,217 
1,451,337 

185,870 

1,455)203 

(») 
373.026 

3,525,446 

(») 
23,468,587 


1000 


1914 


I 


1010 


132,087,482  $44. 176, 235 
14)077,071  ''   17,865)542 


3,154.733  !  5,367,835 

51,624,737  |  60,505,573 

4,678,200  >  13,080,064 

15)714,809  17,350,385 


M, 054, 112  JM, 048, 915 


6,092,343 
14)250,357 


22,260,847 
22,815,640 


4,521,720       5)512,600 


1^6,128,282 
5)034,261 
8)801,010 

7  2,674,063 
7,800,010 
5,098,264 

5)971,804 

1,034)864 

1,500,170 

448,262 

1,107,858 

(») 

0) 
2,642,833 
5,377,843 


,U0,873)883 
I  10^321,401 
I  13)120,065 

i»  0,788)  378 
8, 786, 506 
4, 874, 709 

8,0f)9,lll 

3,602,741 

1,575,800 

672,575 

2,653,008 
3)720,914 

0) 
2,823,687 
6,393)551 


235, 567  263,  M)6 


1,  Ml,  800 

(') 

352,513 
1, 080, 287 


1116,803,638 
86,266,114 


4)851,404 

125)880,847 

60,096,152 

57,646,900 


>54,7g3,105 

51,288,793 
46,214,^42 

21,866, 1S4 

>32)S02,266 
32,437,043 
25^560,901 

23,083)265 
19,322,164 
19,266)629 

17, 735, 780 

13)291,615 

4,081,643 

7,834,008 

8,805,402 
8)150,825 
6,504,147 
4)040.017 
4,466,611 

4,325.222 


18)096) 


176 


2,»46,203 

10^248.514 

147,065 

1,964,870 

410, 774 

1,  707,  ttW 

1    2)067,683 

14, 432, 130 

(») 

4,125,446 

27,276.204 

05^232,300 

156, 752)  480   226^  100, 448  3.)2, 293, 8-:i9 


087,243,081 


*  Figures  not  available. 

'  Includes  only  heating,  cookinK.  and  welding  apparatus,  and  electric  flatirons. 


'  Includes  vacuum  cleaners  ana  other  miscellaneous  apparatus. 
<  Includes  only  those  made  in  clix;lrical  establishments. 
^  Indudes  also  those  made  in  establishments  primarily  engaged  in  the  manufacture  of  electric  flxturrs  and 
in  combination  gas  and  electric  fixture  works. 

*  Rheostats,  resistances,  heating,  cooking,  and  welding  apparatus. 
'  Rheostats  and  resistances  only. 

'  Includes  also  feeder  potential  regulators  and  reactances. 

•  Includes  nonelectrical  products  of  electrical  establishments. 


TARIFF  INFOBMATION   SURVEVB. 

PRODUonoN  IN  THE  UNITED  STATES — Continued. 

EUtirUal  madiinery,  apparatut,  OTid  wppliu,  by  SUUet,  1899-1919. 
[From  Fednm]  Couui-I 


DOMESTIC    EXPORTS. 

EUdricai  nuuAinfrjr  and  apptianceji,  by  ilm 


Hem. 

m,     I     1.13 

1»U 

lunitelcd  Hire  and  cablf 

w,reo,iM 

i:SS:SS 

sSSdiiiiii' 

(•1           (') 

1,415,343 

Unlltffli  Bppiiancfj 

.,     :     ,, 

CI        i        (•) 
S'.SM         373,Slfl 

HmllnftandCDOkliiiiAp- 

RlKtncloromotlvff.... 

437,462 

i.ff2.n3 


T;e,3Si  I  i,o». 


,«H|    I 

.i«b|  1 


All  other  ippUanna 1>,  m. 


,M1  :iO,Ma.ll' 
W,2M,2M  -37.IHS.33]  .23,1M,1W  i2D,ll««,235  130, ;( 


i!,3M  !      S«U,3S0l 


Tnnilorm'n 

T«lnra|ih  and  Irh-iilioDr  applUniw 


tIT.KJA.Ul       la, 
H.HIK.211  H, 

S,tMH,337  t. 


..\        ].*»-.«]:•  1.319. 4f»> 


>Toulilgrlbeainl;«4n  iBlOandmi  v 
•  JnchidedloBlloUw. 


t,  cetpcctlTtlr,  IU,;83,3W  Mid  *18,T3T,Ui. 


TAItlFF  lSP(>BMATION»SUBVEyS.  17 

DOUEsno  EXPOBTB — cootmued. 
EieriTieal  machinen/  and  appliancet.  by  country  of  datiaalxtm,  19lO-19il. 

ELECTRICAL  APPLIANCES  INCLUDINO  TBLECRAPH  AND  TELEPHONE  INSTRUMENTS.' 


E<pcrwd»~ 

FiMMytmt. 

ExporWdlo- 

FlKlyttr. 

»ia 

1*7.073 

TT.M' 
W.,-il9 

■ii 

ISIO 

»u 

J",I7S 
3,  (MM 

2.3.»Mr, 

ijii.as 

»l,flM,OI8 

Britlsh  Sauih  Africn 

AllolhercmuittlM 

Mg,»i         3t?,m 

89,  Wl                IW,068 
T07,8J1            Wt,U2 

a.tM,m      10.TO,fOT 

TELEPHONES.' 


ExporWfl  to— 

CakDdviw. 

.... 

itn> 

<«>          1 

,«, 

Fnm 

11  w.  Sir 

1196,681 

s3i 

«,,» 

'as 

1I3.IW 

ri.  lai 
Ma,s» 

Ml-.  Its 
M.W7fl 

ss 

11,681 

fa9,M7 

3«0,3»  ,             «7,7BS 

6,111             iB,no 
i,a»,Tas '      I.10S.M4 

'3'f*3 

2.li»7.«J 

3,7S!,31)8          3,I»I,WT 

4.71«,MJ 
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TARIFF  INFOBMATION   SURVEYS. 


PRODUCTION  IN  THE  UNITED  STATES — Continued. 

Electrical  machinery y  apparatus^  and  supplies,  by  States,  1899-1919. 

[From  Federal  Census.] 


State. 


New  York 

Illinois 

Pennsylvania 
Massachusetts 
New  Jersey... 

Ohio 

Connecticut.. 

Indiana 

Missouri 

Rhode  Island. 

Wisconsin 

Michigan 

California 

Minnesota 

Total... 


1890 


122,605,024 

12,160,425 

19,112,665 

10,490,361 

7,532,700 

6,504,847 

3,167,842 

1,586,229 

910,602 

5,113,292 

923,587 

438. 144 

555,735 

228,076 


1904 


$35,348,276 

16,700,027 

26,257,569 

15.882,216 

13,803,476 

11,019,235 

4,939,831 

2,857,174 

1,740,583 

5,435,474 

3,194,132 

702,102 

1,004,284 

423,933 


i  03,434,435  U40, 809,360 


1909 


140,289,815 

26,826,177 

31,351,312 

28,142,889 

28,365,377 

18,776,7819 

9,824,373 

7,717,642 

3,250,535 

6,410,020 

3,835,800 

2,326,999 


526,101 


1914 


1919 


973,944, 708 

45,667.456 

44.305,789 

43,869,294 

40,740,810 

36,120,978 

14,330,156 

8,879,178 

6,^43,210 

5,468,065 

5.396,802 

3,415,500 

2,861,653 

748,948 


I179.93.O0D 

119,523^000 
132,674,000 
91,939,000 
120,341.000 
156,924.000 
51,911,000 
41,594.000 
22,008.000 
7,567,000 
23,636.000 
25,026,000 
11,368,000 
4,354.000 


^221,308,563  |>335,170,194  ,1997,968.000 


1  Includes  amount  received  for  custom  and  repair  work,  btit  does  not  include  electrical  products  oi 
•ther  industries. 


DOMESTIC    EXPORTS. 

Eledrical  machinery  and  appliances,  by  items,  1910-1921. 


Item. 


Generators  and  motors . . 

Insulated  wire  and  cable. 

Batteries 

Switches,  rheostats,  con- 
troUo? 

Transformers 

Telegraph  and  telephone 
appliances 

Lamps 

Ignition  appliances 

Fixtures  and  interior 
wiring  supplien 

Meters 

Heating  and  cooking  ap- 
pliances  

Carbons 

Electric  locomotives 

All  other  appliances 


Fiscal  year.i 


1912 


1913 


1914 


16,930,105 


1915 


(«) 


$1,042,553 


(•) 


1,586,651 

808,999 


17,608,562 

1,992,304 

685,640 

(«) 
1,455,343 

1,689,543 
468,269 

(«) 

721,069 
(») 

<») 
(*) 
437  452 
19,126,809    17,447,061    10, 440^114 


I 


(') 


(«) 


(«^ 

(«) 

(») 

(*) 

88,902 

273,516 

$5,090,182 

1,911,850 

967, 146 

(») 
624,483 

1,225,632 
606,0.^ 
(»i 

753,351 
440,916 

(«) 

(«) 
324,478 
8, 152, 141 


1916 


$6,044,664 
3,157,239 
1,569,836 

(«) 
993,193 

1,477,882 

1,445,604 

(«) 

818,985 
776,381 


« 


452,324 
13,972,994 


Total. 


20,258,264   27,046,332   25,498,296  120,096,235  130,709,102 


1017 


$8,926,926 
7,192,201 
3,009,676 

(«) 
1,265,450 

2,492,893 

2,316,967 

(•) 

1,123,664 
1,039,149 

(«) 
(«) 
563.350 
24,536,885 


19l2t 


$10,105,171 
5,730.76fi 
3.351,838 

2,441,082 
2,343,968 

2,861.226 
3,340,5^ 
3,167,32S 

1,532,309 
1,592,195 

533, 9^S 

1,625. 1» 

161,453 

16,021,380 


52,467,173  I  54,708.414 


Item. 


Calendu*  year. 


1918 


Generators  and  motors 

Insulated  wire  and  cables 

Batteries 

Switches,  rheostats,  controllers 

Tran^jforraers 

Telegraph  and  telephone  appliances 

Lamps 

Ignition  apparatus 

Fixtures  and  Interior  wiring  cables. 

Meters 

Heating  and  cooking  appliances 

Carbon>« 

Electric  locomotives 

Another 

Total 


»12, 
5. 
3, 
2. 
3. 
3. 
3. 
2. 
1. 
1, 

1, 
17, 


435,873 
604,929 
178,437 
484,057 
rj28,('73 
066,289 
486,203 
749.705 
428.615 
887,925 
686,339 
600,920 
183,200 
845,641 


$17,856,521 
8,815,212 
5,998,337 
4.079,532 
3,787,851 
4,614,285 
4,893,743 
3.034,775 
2,319,498 
2,891,307 
1,579,757 
1,391,765 
835,978 
27,827,128 


$22,582,507 
8,208,539 
6,633,542 
5,146,492 
4,803,158 
4,612,785 
4,191,475 
3,601,419 
3,386,068 
2,676,538 
1,801,127 
1,477,831 
880,430 
32,868,433 


60, 166, 806 


89,925,6K9  ,    1t)2,870,434 


$24,656,730 
8,573,<a) 
3,Wl,T35l 
5,077,  f5W 
7,988,44') 
5,809.}<U 
3.2S7.091 
1,313,614 
1,848,T» 
2,726.44* 
1,637. 4.^0 
433, !»« 
2, 131),  713 
28,632,3ti« 


97,938,.ViT 


t  ToUh  for  the  fiscal  years  1910  and  1911  were,  respectively,  $14,782,395  and  $18,727,466. 
>  Included  in  all  other. 


TAPiIFF  INFORMATION'- SURVEYS. 
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DOMESTIC  EXPORTS — Continued. 

Electrical  mackinery  and  appliances,  by  country  of  destination^  1910-1921. 
ELECTRICAL  APPLIANCES  INCLUDING  TELEGRAPH  AND  TELEPHONE  INSTRUMENTS.* 


Exported  to — 


France 

GemuiDy 

Italy 

Spain 

United  Kin^^om 

Canada 

Panama 

Moxico 

Cuba 

Argentina 


Fiacalyear. 


1910 


$47,722 

«7,982 

3«,  17ri 

3,004 

620,921 

2,356.32.''. 

264,703 

1,194.602 

476, 239 

470,535 


1911 


Exported  to- 


la?. 

77, 
6«. 

ft. 

514. 
3.247, 

162, 
1,119, 

656, 

360, 


073 
857 
519 
973 
452 
521 
906 
170 

352 


Brazil 

ChUe 

Japan , 

Australia 

Philippine  Islands  . . 
British  South  Africa 
AU  other  countries. . 

Total 


Fiscal  rear. 


1910 


1911 


$1,604,333 
74,994 

338,911 
98,633 

239,261 
69,981 

707,831 


11,962,018 
1<«,234 
908,056 
156,681 
317,877 
6S,058 
858,532 


8,694,132  I  10,702,827 


TELEPHONES.' 


Exported  to— 


France 

Germany 

Italy 

Spam 

I  olted  Kingdom . . . . 

Canada 

Panama 

MexI(o 

Cuba 

Arj^entina 

Brazil 

ChUe 

Japan 

Australia 

Philippine  Islands. . . 
British  South  Africa. 
AU  other  countries . . 


Fiscal  year. 


1912 


$4,228 

1,925 
189 

1,237 

56,201 

5S2,220 

2,734 

24,007 

107,407 

3,210 
58,«90 

4,404 
20,  .996 
52,525 

6,431 

1,326 
47.120 


1913 


$|>),94S 

7.773 

1,305 

585 

151,364 

779,203 

4,156 

41,709 

78,671 

13,H86 

107,869 

4,600 

3C.407 

5,394 

1.5, 878 

476 

61,322 


Total 974,450  11,371,540 


1914 


$15,847 
5,683 


2,010 

54,827 

431,52>*> 

10,448 

2B.140 

81,664 

100, 516 

336,(127 

3,374 

13,t;71 

277,477 

20,935 

l,e>34 

174, 172 


1,552,951 


1915 


1916 


$57,269 

430 

13,094 

1,991 

132, 115 

204,500 

47,337 

8,070 

76,079 

3,165 

50,549 

4,254 

5,901 

404,975 

16,332 

118 

123,212 


1918 


$34,971        $34,807  ,      $186,006 


1,149,361 


137,176 

5,702 

581,924 

161,487 

10,957 

20,347 

79,513 

5,656 
48,459 

4,812 
73,767 
61,979 
12,689 

1,142 
88,763 


1,329,346 


230,329 
29,196 
51,745 

213,002 

7,072 

19,058 

189,895 
27,572 

232,195 
12,066 

148,383 

56,958 

12,949 

601 

688,586 


154,410 

17,587 

117,380 

293,285 

71,387 

38,815 

85,283 

126,879 

522,779 

31,277 

m793 

336,607 

14,963 

2,571 

380,927 


1,953,504       2,566,929 


Exported  to— 


France 

(•ermany 

Italy 

Spain 

Initad  Kingdom.... 

Canada — 

Panama 

Mexico 

Cuba 

Argentina 

Brazil 

ChUe 

Japan 

Australia 

Philippine  MandH. . 
British  South  Africa. 
All  other  countries . . 


Calendar  year. 


1918 


$140,337 


151,006 
34,223 

113,298 

282,810 
72,185 
19,530 
89,412 
•i2,f30 

553,528 
39,341 

115,725 

446,119 

24,876 

4,929 

517,534 


Total. 


2,687,483 


1919 


$196,681 


203,643 

167,348 

232,838 

678,397 

7,056 

61, 481 

77,069 

124,209 

380,329 

22,173 

119,818 

181,625 

118,694 

6,312 

1,205,725 


1920 


1921 


$26,609 

18 

131,791 

128,882 

276,327 

809,744 

11,225 

51,551 

444,228 

111,094 

407,768 

38,824 

75,841 

187,577 

74,874 

16,790 

1,105,844 


$96,118 
85 

15,682 

45,662 
359,353 
639,627 

12,874 
126,575 
341,613 
130,842 
301,280 

26,573 
288,289 
620,020 
104,730 

9,236 
1,681,374 


3,783,398  '        3,898,987 


4,798,923 


>  Stated  aeparately  as  "Telegraph  instruments,"  "Telephone  instruments^"  and  "All  other"  after  1911. 

>  Included  In  "Electrical  Appliances,  etc.,"  prior  to  1912. 
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DOMESTIC  EXPORTS — Continued. 

Electrical  machinery  and  appliances,  hy  cmntry  of  destination ,  J 910-19-3 1 — ('ontinuti. 

TELEGRAPH  APPARATUS  (INCLUDINQ  WIRELESS).' 


Fiscal  year. 


Exported  to— 


1912 


1913 


France 

Ocrmany 

lUly 

Spain 

United  Kingdom 

Canada 

Panama 

Mexico 

Cuba 

Argentina 

Brazil 

Cliile 

Japan 

Australia 

New  Zealand 

Philippine  Islands. . . 
British  South  Africa. 
All  other  countries.. 


130 
317 


$1,627 
150 


1,205 

16,585 

307 

12,894 

4.097 

10,702 

2.261 

1.SX2 

50 

275 

78 


2,481 
14.739 


1,504 

37.447 

1,096 

14. 887 

65,861 

42 

17,694 

318 

5,178 

7,826 

1,433 

8,292 

58 

51.712 


Total. 


68,103  '      215,105 


1914 


$5,000 


1915 


$8,238 


17,933 

15,524 

11,059 

9,216 

1,088 

930 

2\703 

637 

S108 

1.:M5 


14,003 
23,048' 


4,268 

14,489 

2,176 

17.277 

548 

107 

1,.473 

617 

160 

218 

193 

498 


1910 


26,009 


136,592  76,271 


$4,975 

23,198 

26,006 

3,597 

41, 174 

1.906 

2,455 

1,110 

920 

14 

1,259 

5,761 

6.910 


1917 


$2,000 


29,345 


141,472 
1,749 

94.310 

50,359 
2,578 

13.953 

14,508 
5.081 
8,566 
1.295 

26,331 

32 

4,276 

90,863 
1 

82.015 


148,536 


539,380 


Exported  to— 


Calendar  year. 


France... 
Germany. 
Ital! 


:& 


Spain 

united  Kingdom. 

Canada 

Panama 

Mexico 

Cuba 


1918 


$18,770 


Argentina. 

Brazil 

Chile 


Japan 

Australia 

Now  Zealand 

Philippine  Islands. . 
British  South  Africa. 
All  other  (countries. 


5,242 

629 

107,096 

106,365 

7,263 

\779 

16,965 

ino 

8,621 
2,861 
03,968 
2,021 
201 
4,055 


1919 


1920 


$23,845 


Total. 


2li,S40 


378, H06 


2,030 

1,448 

200,382 

197,874 

4.730 

20,339 

29,974 

2,129 

56,563 

8,622 

97,299 

21,686 

174 

8,229 


$7,184 


155,663 


6,509 
65.827 
M,430 

4,403 
32,386 
47,326 

9,964 

170, 176 

12, 132 

73,004 

8.513 

34:) 

50.024 

15.870 

125.647 


830,887 


713,798 


m^ 


$42,>.» 


•W.649 

1.71 

4.4> 

40.  fi*-"' 

6,04.^ 


62,6»i 


294,297 


ly21 


9»,r^i 


4,14$ 
76,417 
71.19» 
15,38.> 
J9,792 
21.31? 
12.  Wl 
10,0»« 
14,d<» 
d9.5ii 
12.855 

4,576 
19,irr4 

3.4.51 
*  <>45.  S« 


l.OlO.iWl 


*  Included  in  "  Electrical  appliances,  etc."  prior  to  1912. 

*  Apparatus  valued  at  |44(),687  was  sent  to  Sweden. 


TARIFF  INFOKMATXOK   SURVEYS. 


19 


DOMESTIC  EXPORTS — Continued. 

Electrical  mackb^ery  and  appliances y  by  country  of  destination^  1910-1921 — Continued. 

ELECTRICAL  FANS.' 


Exported  to— 


France 

Oerznany 

luly 

^in , 

United  Kingdom . . . 

Taiiada 

Pa.'Uiaia 

Il«)\ioo 

ruiM 

Argentina 

BrauL 

Chile 

BriUijh  Indian 

Hongkong 

lapan 

Australia 

Philippine  Islands. . 
British  South  Africa 
All  oth<»'  countries. . 

Total 


Fiscal  year. 


1913 


Number. 


Value. 


30 

54 

200 

43 

1,587 

12,890 

84 

486 

524 

5, 089 

1,222 

33 

1,976 

705 

569 

409 

617 

262 

3,467 


$500 

702 

1,860 

579 

20,083 

131,  R48 

1,483 

5,591 

6,818 

53,300 

20,839 

426 

36,965 

9,393 

10, 474 

6,211 

8.281 

2,448 

41,480 


1914 


Number.  I     Value. 


1913 


Number. 


42 


9548 


30.257 


358,781 


108  I 

3,517 

6,334  i 

260 

557 

626 

6,715 

2,277 

168 

3.641 

1,784 

1,863 

1,025 

784 

87 

3,028 


32,816 


2,219 

41,827 

69,727 

3,573 

6,090 

7,504 

87,246 

25,742 

1,630 

47,455 

30,376 

25,025 

10,494 

11,914 

1,634 

59,652 


687 


Value. 


$6,995 


432,656 


76 
1,950 
1,673 

185 

262 
1,439 
1,361 

483 

6 

2,870 

858 
1,846 

936 
83 

130 
4,193 


864 

29,833 

17,485 

2,558 

4,728 

17,249 

17,738 

6,653 

97 

44,328 

12,944 

19,431 

12,338 

1,968 

1,363 

61,737 


19,038 


258,309 


Exported  to- 


Fiscal  year. 


1916 


Franco 

itermany 

it^y...: 

S|)am '.,'....'. 

\^r.\UA  Kingdom . . . 

♦'anada 

Panama 

Mpxico 

^'uba 

Argentina 

Brazil 

Chile ;...; ;"" 

Hriiiyh  India 

Hongkong 

Japan 

Aanralia 

Philippine  Islands.. 
British  South  Africa . 
Ail  other  coiintrios.. 


Number. 


40 


1 

1.264 

2,266 

274 

375 

2,701 

4.60r» 

475 

76 

6,353 

1,960 

i,or>H 

1,787 
4:15 
278 

2.668 


Value. 


1917 


1918 


Number. 


$500 


16 

8 

20,089 

23,478 

3,696 

6,. 573 

35,20S 

62, 81  f) 

7.367 

1,017 

91.810 

25.  .552 

11,360 

21.366 

6,631 

3,762 

35,480 


Total 


26,519 


356,729 


15 

1S7 

1.821 

14,a59 

205 

996 

1.596 

2, 014 

376 

t) 

9, 745 

1.131 
574 

1,141 
702 
194 

3,261 


Value.     I  Number,  j     Value. 


$107 


38,396 


242 

3,183 

21,084 

97,158 

2,592 

16,969 

23,590 

30,374 

5,907 

986 

163,563 

22,083 

H,  015 

15,873 

9,955 

2.905 

58,066 


482,652 


iMcluded  in  '* Electrical appUanoes— All  other"  prior  to  1913. 


U 


2 
396 
274 
15,699  , 

206 
1,233  I 
3,058 
1,719  I 
1,434  i 
Sd 
16.544  I 
2,414 
1, 570 
667 

87:j 

465 
8,168 


54,822 


$94 


46 

7,332 

4,024 

130,935 

2,955 

20,490 

42, 482 

23,815 

14,716 

1,589 

295,714 

57,544 

30, 144 

11,434 

17,479 

150,818 


818,338 
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interposed  in  order  to  reduce  the  pressure  for  use  in  such  apparatm. 
A  transformer  consists  of  a  core  built  up  of  iron  plates,  around  which 
are  placed  two  windings  of  insulated  copper  wire.  The  passage  of 
a  current  through  one  winding  induces  a  current  of  a  different  pres- 
sure in  the  other  winding,  the  ratio  of  the  pressures  in  the  two  wind* 
in^s  being  4^termined  by  the  ratio  of  the  number  of  turns  in  the  two 
cods. 

The  various  types  of  control  apparatus  form  another  class,  which 
are  not  machines,  but  usually  have  movable  parts.  Examples  of 
this  class  are  oil  switches  for  opening  and  closing  circuits,  rheostats 
for  limiting  currents,  lightning  arresters,  and  various  types  of  regu- 
lators. 

The  application  of  electric  power  is  rapidly  extending,  and  includes 
such  important  uses  as  the  propulsion  of  locomotives  and  ships.  Its 
wide  use  is  due  to  the  high  efficiency  of  the  electric  motor,  its  conven- 
ience, and  ease  of  control. 

DOMESTIC   PRODUCTION. 

In  1914  the  domestic  production  of  the  classes  of  electrical  appara- 
tus mentioned  amounted  to  approximately  $95,000,000.  In  1919 
production  amounted  to  about  $273,000,000,  w^hich  was  slightly  over 
one-quarter  of  the  total  production  of  electrical  material. 

Materials. — Steel  and  copper  are  the  principal  materials  used  in 
the  construction  of  electric-power  apparatus — copper  on  account  of 
its  electrical  properties  and  steel  lor  its  magnetic  characteristics. 
The  greater  part  of  the  steel,  which  is  used  for  carrying  the  mag- 
netic flux,  is  of  special  quality,  and  is  used  in  the  form  of  stampings, 
which  are  built  up  to  the  required  thickness.  The  use  of  lamina- 
tions is  necessary  in  order  to  avoid  losses  which  would  occur  in  solid 
metal.  For  other  parts  of  machines,  special  steel  rings  are  formed 
from  rolled  plate,  or  forced  out  of  solid  metal.  Silicon  steel  is  lai^ely 
used  for  laminated  parts  of  transformers  and  generators,  as  it  com- 
bines desirable  electrical  and  magnetic  properties.  Brass,  Babbitt 
metal,  solder,  japan  varnishes,  and  other  materials  are  used  in  smaller 
amounts.  Many  varieties  of  insulating  materials  are  required — cot- 
ton and  paper  treated  with  compounds  for  insulating  the  windings  and 
mica  for  separating  the  copper  bars  of  the  commutator.  Carbon  is 
used  in  the  form  of  small  rectangular  or  round  shapes,  called 
*'  brushes,"  for  conducting  the  current  to  the  moving  parts  of  the  ma- 
chine, and  although  the  orushes  are  among  the  smallest  parts  of  the 
machine,  the  character  of  the  brush  may  greatly  affect  its  operation. 
Carbon  is  treated  in  another  survey  of  this  series.  The  bulk  of  the 
materials  are  available  from  domestic  sources,  and  the  supply  is  amole. 
Mica  is  obtained  from  Canada,  and  small  amounts  of  tne  varnisnes 
used  are  imported. 

EquipmenL — Works  for  the  manufacture  of  electrical-power  ap- 
paratus consist  of  foundries  and  forge  and  machine  shops.  Many  of 
the  smaller  parts  are  made  largely  by  automatic  machines.  The 
heavier  apparatus,  on  the  other  hand,  requires  large  and  spatially 
designed  equipment  for  the  accurate  machining  of  heavy  parts. 
Accurate  worK  is  necessary,  as  electrical  machines  are  run  at  high 
speeds  and  carry  heavy  rotating  member^s.  Special  machines  and 
standard  machines  adapted  to  special  uses  are  employed  for  such 
])urposes  as  the  winding  of  coils  for  machines  and  transformers. 
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The  equipment  is  all  of  American  manufacture,  and  the  quality  is 
equal  or  superior  to  that  available  in  any  foreign  countries. 

Methods  of  production, — Electrical  machinery  is  highly  standard- 
ized, and  the  manufacturing  methods  are  systematizea  to  a  high 
d^ee.  Hand  labor  is  required  in  some  operations,  such  as  winding 
transformers  and  armatures  for  generators  and  motors,  and  careful 
supervision  is  necessary  in  many  of  the  machining  processes.  Foreign 
processes  are  not  greatly  different,  although  hanawork  is  used  to  a 
somewhat  greater  extent.  In  designing  a  machine  of  given  operating 
characteristics,  in  order  to  obtain  the  most  economical  construction, 
there  is  taken  into  account  in  this  country  a  somewhat  different 
balance  between  labor  and  material  from  that  existing  in  Europe. 

Organization. — For  the  manufacture  of  heavy  power  apparatus, 
large  organizations  and  capital  investments  are  required;  tnese  are 
justified  only  by  a  large  market.  The  expense  of  maintaining  an 
engineering  and  research  organization  would  also  tend  to  limit  the 

Production  of  this  class  of  apparatus  to  the  largef  corporations, 
hese  conditions  do  not  apply  with  as  much  force  to  the  manufacture 
of  fan  motors  and  other  small  motors,  as  they  are  more  standardized 
and  are  generally  bought  by  purchasers  less  exacting  than  the 
users  of  large  generating  equipment.  But  even  buyers  of  small 
motors,  who  are  not  usually  equipped  to  test  the  machines  them- 
selves, often  prefer  the  product  of  a  large  corporation  of  well-known 
reputation.  The  capital  invested  in  this  branch  of  the  industry  can 
not  be  given,  as  firms  making  power  equipment  also  make  many 
other  products.  The  capital  invested  in  the  entire  industry  was^ 
reported  in  1919  at  $857,855,456,  as  compared  with  $355,724,756 
in  1914.  There  are  4  or  5  firms  producing  the  larger  apparatus  and 
40  or  50  making  small  machines  and  appliances. 

Geographical  distrihution, — The  two  largest  electrical  manufacturers 
are  located  in  New  York  and  Pennsylvania,  and  the  bulk  of  the  pro- 
Juction  is  from  the  North  Eastern  and  North  Central  manufacturing 
states. 

History  of  the  industry, — The  development  of  electrical -power 
ipparatus  has  followed  that  of  appliances  for  the  utilization  of  the 
electrical  current,  most  important  of  which  are  the  electric  lamp  and 
:he  motor.  The  incandescent  lamp  was  invented  about  1880,  and  its 
levelopment  was  rapid.  The  use  of  the  electric  motor  for  railway 
md  other  purposes  was  well  started  by  1890  and  has  continued 
vithout  interruption.  More  recently  the  development  of  electro- 
chemical and  metallurgical  processes  has  opened  another  broad 
ield  for  the  use  of  electric  current.  In  all  tnese  fields  the  largest 
^owth  has  been  seen  in  the  United  States;  this  is  due  both  to  the 
advanced  position  held  by  American  inventors  and  engineers  and 
o  the  size  and  rapid  growth  of  the  country. 

Domestic  production  and  consumption, — A  rigid  classification  can 
lot  be  made  of  the  items  indudctl  under  this  title.  Producticm  of 
he  principal  items  was  reported  by  the  Census  of  1914  as  $95,375,767, 
md  hi  1919  as  $273,258,885.  The  domestic  consumption  is  practi- 
ally  all  supplied  by  American  manufacturers. 

Exports, — ^From  1913  (the  first  year  for  which  separate  figures  are 
ivailable)  to  191*6  the  exports  of  this  class  of  electrical  machinery 
iveraged  about  $7,000,000  per  annum.  After  1916  the  increase  was 
-ery  rapi(l,  and  in  1921  shipments  to  the  value  of  $38,000,000  went 

27904—22—0-31 .'{ 
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to  foreign  markets.  Before  the  war  Great  Britain  and  Germany, 
which  were  then  the  largest  exporters,  had  a  j^reat  advantage  over 
American  manufacturers,  since  tne  public  utilities  of  the  less  devel- 
oped countries  were  largely  influenced  by  Grerman  and  British  capital. 
American  products  are  du*ectly  competitive  with  those  of  foreign 
make,  and  European-controlled  public  service  corporations  and  indus- 
trial enterprises  bought  principally  the  products  of  their  home  coun- 
tries. 

Pre-war  prices  in  manv  of  the  export  markets  were  reported  to  be 
considerably  lower  for  German  than  for  American  machinery,  but. 
on  the  other  hand,  the  reputation  of  American  goods  was  high,  often 
better  than  that  of  the  German.*  Germanv's  greatest  markets  were 
the  less  developed  countries  of  Europe  ana  South  America.  British 
dominions  were  large  consumers  of  British  products. 

At  the  beginning  of  the  war,  however,  tne  European  supply  was 
lai^ely  cut  on ,  and  there  remained  as  sources  of  supply  only  the  Ciiited 
States  and  Japan,  of  which  America  was  much  tne  larger  producer, 
so  that  domestic  manufacturers  obtained  a  large  share  of  the  tra<le 
of  the  world,  including  Europe,  British  dominions,  and  South  America. 
Japan  is  strongly  intrenched  in  the  Chinese  market,  especially  a> 
regards  the  smaller  apparatus.  Other  competitors  in  the  export 
markets  are  Switzerland  and  Sweden ;  the  former  is  especially  stronjr 
in  the  heavier  machinery. 

FOREIGN   PRODUCTION. 

Before  the  war  the  United  States  was  the  largest  producer  of  elec- 
trical machinery;  it  was  followed  closely  by  Germany  and  Great 
Britain.  Other  producers,  though  on  a  much  smaller  scale,  are  France. 
Switzerland,  Belgium,  Sweden,  Japan,  Canada,  Italy,  and  Austria. 

Germany. — ^The  annual  pre-war  production  of  German  electrical 
goods  of  all  classes  is  estunated  at  about  $292,000,000,  as  against 
$359,432,155  for  the  United  States  in  1914.'  It  can  not  be  said  how 
much  of  this  amount  represents  power  machinery,  but  the  propor- 
tion is  doubtless  large.  Germany  was  the  most  aggressive  of  the 
competitors  of  the  iJnited  States,  and  her  manufacturing  method> 
were  more  nearly  like  those  of  American  producers.  She  has  had  the 
advantage  over  ner  European  competitors  of  a  home  market  second 
only  to  mat  of  the  United  States,  and  of  a  lar^e  export  trade,  built 
up  with  the  aid  of  assistance  from  her  financial  connections.  The 
quahty  of  her  product,  though  not  uniformly  of  the  highest,  is  in 
many  instances  better  suited  to  the  purposes  of  countries  such  as; 
Soutn  America  and  Asia  than  the  American  or  British  article.  Tlie 
German  industry  has  been  highly  oi^anized  and  consolidated,  result- 
ing in  the  formation  of  a  few  large  nrms  working  more  or  less  in  co- 
operation. 

Cfreai  Britain. — Great  Britain  in  1913  ranked  third  in  production 
of  electrical  machinery  and  supplies  of  all  kinds.  Her  production 
was  estimated  at  $109,300,000.'  The  expansion  of  electrical  manu- 
facture in  Great  Britain  has  been  greatly  retarded  by  restrictive  laws 
passed  in  the  early  days  of  the  electrical  development,  from  the  effects 
of  which  the  industry  has  not  yet  fully  recovered,  and  which  seriously 
curtailed  the  home  market.    British  possessions  and  South  America 

*^ — r ■■!  ■■._,i  M  I      ^  ^— ^^ 

*■  y.  B.  Dept.  of  Comxneroe  Special  Agenta  SerieB.  Nos.  174  and  205. 
>  Report  of  BrltlBh  Board  of  Trade  on  Electrical  Trades  Cd.  9072, 1018. 
•  R^KXt  of  British  Board  of  Trade,  on  Electrical  Industry,  Cd.  9072, 1918. 
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have  been  the  chief  source  of  orders  for  export.  The  Quality  of  Eng- 
lish electrical  ma>clunery  is  high,  but  owin^  to  the  smaller  production, 
and  possibly  in  some  degree  to  the  diversity  of  designs  demanded  by 
the  numerous  types  of  electric  currents  in  use  in  the  British  Isles, 
English  costs  have  also  been  high.  Since  the  war  there  has  been  a 
movement  toward  greater  consolidation  among  manufacturers,  and 
toward  greater  staSidardization  of  products.  The  relatively  weak 
position  of  Great  Britain  before  the  war  may  be  seen  from  fiie  fact 
that  she  imported  lai]^e  amounts  of  electrical  machinerv  from  Ger- 
many and  the  United  States,  but  exported  almost  none  of  these  goods 
to  the  two  coim tries.  A  comparison  of  electric  motors  of  American, 
British,  and  German  manufacture  was  made  by  an  agent  of  the  Depart- 
ment of  Commerce,*  who  states  that  American  motors  were  selling 
in  the  British  Colonial  export  markets  on  the  basis  of  quality  and  price, 
British  on  the  basis  of  quality  and  sentiment,  and  German  motors 
on  the  basis  of  price  and  financial  assistance  to  the  exporters. 

France. — ^The  French  electrical  machinery  industry  was,  before 
the  war,  largely  self-contained.  Production  of  power  machinery  in 
1913  amounted  to  $12,850,000.*  Imports  were  not  over  $1,500,000 
and  exports  were  but  half  of  that  amount.  It  seems  probable  that 
France  will  be  able  to  supply  the  greater  part  of  her  needs,  but  un- 
likely that  she  will  be  a  factor  of  importance  in  export  trade  com- 
peting with  the  larger  producers.  During  and  since  the  war,  France 
was,  of  course,  unaole  to  supply  her  requirements  and  imported  large 
amounts  of  machinery,  chiefly  from  the  United  States  and  Switzer- 
land. 

Svyitzerland. — Although  the  home  market  of  a  coimtry  as  small  as 
Switzerland  is  necessarily  limited,  Swiss  manufacturers  have  ac- 
quired such  a  reputation  for  the  design  and  construction  of  lai^e 
power  installations  that  a  large  export  trade  has  developed,  chiefly 
with  the  other  countries  of  Europe.  Extensive  water  power  projects 
have  furthered  this  industry,  but  Switzerland  is  not  likely  to  offer 
active  competition  in  this  country. 

Japan. — The  manufacture  of  power  apparatus  in  Japan  is  carried 
on  partly  by  firms  having  foreign  affiliations  and  financial  support, 
through  which  they  obtam  engmeering  assistance.  In  many  cases 
these  firms  make  parts  of  ah  apparatus  which  the  Japanese  find  it 
diflicult  to  make.  Large  numbers  of  Japanese  engineers  secure  edu- 
cation and  experience  in  the  United  States,  and  return  to  enter 
Japanese  electrical  works,  and  American  engineers  are  supplied  by 
the  American  firms  to  their  Japanese  connections.  The  product  of 
such  firms,  of  course,  will  not  be  offered  in  competition  with  American 
goods.  There  are  also  several  of  the  larger  independent  Japanese 
electrical  works  which  turn  out  a  fair  graSe  of  machinery,  some  of 
which  is  adapted  to  large  installations.  Much  of  the  material  pro- 
duced by  strictly  Japanese  firms,  however,  is  not  high  grade.  The 
manufacture  of  transformers,  which  does  not  require  extensive  use  of 
machinery,  is  carried  on  to  some  extent  by  small  workshops,  by  cheap 
hand  labor,  but  as  the  makers  lack  engineering  ability,  the  product  is 
of  poor  quaUty,  and  could  not  compete  in  a  discriminating  market 
with  properly  designed  equipment.  Japan's  exports  of  electrical  ma- 
chinery have  increased  greatly  following  the  beginning  of  the  war, 
but  have  gone  chiefly  to  China. 


*  U.  S.  Dopt.  olCammeroe,  Special  AMnt  Serios,  No.  205,  p.  70. 

*  Prench  Hlnfatry  of  Commorce,  "Lin  lustrio  Franjaise/*  1919,  Vol.  1, 


Pt.  v.  p.  465. 
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little  of  such  material  is  imported.  Examples  are  cited  of  Quotations 
of  foreign  manufacturers  at  prices  much  lower  than  those  ol  domestic 
makers,  especially  in  motors  of  the  smaller  sizes,  but  it  does  not 
appear  that  any  considerable  amount  of  business  has  been  done. 
Tne  well  known  reputation  of  many  of  the  American  manufacturers 
is  an  asset  which  would  prove  of  value  to  them  in  meeting  competition 
from  foreign  sources. 

TARIFF   CONSIDERATIONS. 

The  situation  in  regard  to  the  classification  of  electrical  machinery 
is  not  essentially  different  from  that  of  machinery  in  general.  Like 
most  other  machinery  in  wide  use,  it  ia  made  in  lar^e  quantities  by 
mass  production  methods,  and  the  competitive  conditions  are  similar, 
with  the  exception  of  the  added  factor  of  international  relations 
between  some  of  the  largest  manufacturers. 

As  a  producer  of  revenue,  it  is  unlikely  that  electrical  machinery 
would  be  of  any  importance,  owing  to  the  small  importation. 

wStatistical  Tables, 
domestic  exports. 

Total  eleetrical  machinery  and  appliances  (including  loeomotivea). 


Kxported  to— 


France 

Gamany 

Italy 

Spain 

I' Qit«d  Kingdom.... 

Canada 

Panama 

Mexico 

Cuba 

.Argentina 

Bradl 

Chne 

Japan 

Australia 

Philippine  Ifilands. . 
BriUsh  South  Africa. 
All  other  countries. . 


Fiscal  year. 


1910 


Total. 


UM,46fi 

198,123 

230,019 

30,241 

1,063,159 

3,507,774 
412,905 

2,023,113 
655,539 
666,602 

1.974,890 
11H,832 

1,053,714 
374,622 
360,298 
279,154 

1,358,940 


14,742,395 


1911 


1912 


S289, 

272, 

304, 

18, 

1,095, 

274, 
2,468, 

S41. 

547, 
2,446. 

269, 
2,215, 

539. 

468, 

:«7, 

1,525. 


964 
475 
145 
225 
312 
189 
502 
888 
358 
213 
041 
851 

irj 

906 
793 
\9.\ 
227 


S265,093 

244,417 

172,375 

55,812 

1.768,492 

5,617,443 
233,452 

1,919,554 
961,446 
581,091 

3,:«2,281 
295,384 

1.470,787 
773,973 
471,969 
208,  m) 

1,S.')6.215 


1913 


S:}81,975 

215,356 

194,048 

375,918 

1,473,991 

H,  841, 991 

1,411,627 

2,002.806 

1,125,051 

575,785 

3,M7,465 

371,151 

2,365.838 

1,114,875 

451.562 

374, 499 

2,722.394 


18,727,455  I      20,258,264 


27,04fl,:O2 


Exported  to— 


Franc« 

Germany 

Italy 

Spam 

L  nited  Kingdom 

Canada 

Panama 

Mexico 

Cuba 

Argentina 

Bradl 

ChUe 

Japan 

AustiBlia 

Philippine  Islands. . . 
British  South  Africa. 
AB  other  eountrlM.. . 


Fiscal  year. 


Total. 


•377, 

240, 

240, 

1, 147, 

1,791, 

6.6&I, 

1,6&4, 

l,0:i.», 

1.22:1, 

719, 

2. 20». 

4i:<, 

2,306. 

1,410, 

372. 
3,067. 


847 

S87 

278 

6a'>  • 

Mo 

900 

755 

:}89 

364 

313 

753 

021 

937 

151 

297 

177  ■ 

777  I 


1915 


S»23, 524 

10, 9K-| 

432, 484 

115,038 

4.113,112 

4,;»3,070 

K72,239 

559,203 

990,426 

44M, 177 

712,650 

319, 544 

1,032,212 

1,966.202 

485,026 

:W7,993 

2,714,350 


25,408,296  i      20,006,235 


1916 


191T 


1918 


$1,374,363  !      $4,292,980  $3,774,785 


1,. 109.076  I 
704.937  I 

«,  215, 391  I 

:»,26H,507  I 
698,750  I 
668,807  ■ 

1,637.186 
939,950 

1,341,992 
522,654 
7S6,65« 

1,756,355 
379.930 
470, 743 

6,433,794  , 


3,272,027 

1,175,718 

7.215,414 

10,134.502 

7(V4,334 

1.159,371 

2,942,766 

l,7H2.857 

2.:y>i,2l9 

1,977,566 

1,764.573 

2,121,>C»4 

441.613 

461,922 

10,668,457 


2,628,004 
l,ai2,083 
5.129,306 
12,015,771 
1,074,210 
1.684,323 
3.:)66,700 
2,626,163 
3,18:i,0l6 
2,185,516 
:<.375,226 
2,272,916 
143. 187 
75S,071 
9,156,947 


30, 700, 102  I   52. 467, 173  |    64. 708, 414 
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DOMESTIC  EXFOBTs — Continued. 

Total  electrical  maMnery  arid  applianccM  (including  locomoHres) — Continued. 


Exported  to— 


France 

Germany 

Italy 

Spain 

Unitod  Kingdom 

Canada 

Panama 

Mexico 

Cuba 

Argentina 

Brazil 

Chile 

Japan 

Australia 

Philippine  Islands. . 
British  South  Africa. 
All  other  countries. . . 


Calendar  year. 


1918 


13,916,760 


Total. 


2,297,396 
1,906,903 
5,332,108 

11.902,200 
1,012,283 
2,014,258 
3,338,214 
2,187,567 
2,993,905 
3,218,060 
4,134,721 
3,686,590 
683,761 
826,436 

10,707,695 


1919 


I 


13,478,128 

950 

3,600,009 

2,424,953 

5,463,319 

15,895,715 
495,329 
3,064,218 
3,92I,2U 
3,  oMr,yvn 
5,744,040 

6,327,837 
4,069,758 
1,862,722 
1,746,236 
25,456,863 


1920 


$3,435,461 

60,806 

2,798,533 

2,642.311 

7,450.639 

19.363,117 
831,756 
4.111,766 
7,608, 107 
3,680,466 
6,341,002 
1,453,894 
7,477,937 
3,419,821 
2,060.891 
1,433.312 

28,706,615 


60,166,806        89,926,689  i    102,870,434 


1921 


93,016.913 

49,309 

1,724,409 

2,785,957 

4,772,903 

11,712,791 
846,371 
6,0^,8e9 
6,069,399 
3,903.101 
6,748,992 
2,077,822 
9,769,086 
7,533,441 
1,614.229 
2,290,982 

27,048,193 


97,938,567 


ELECTRICAL  MACHINERV.» 


Exported  to— 


Germany. 

Italy 

Spain 

United  Kingdom. 

Canada 

Panama 

Mexico 

Cuba 

Argentina 


Fiscal  year. 


1910 


France 1386, 746 

110, 163 
191,844 
27,237 
442,238 
1, 151, 449 
148,202 
828,511 
179,300 
196,067 


1911 


1252,891 

194,618 

136,626 

11,262 

580,860 

1,664,668 
111,696 

1,349,718 
184,810 
186,861 


1912 


Exported  to- 


Fiscal  year. 


1196,105 
123,396 
107,666 

43,167 

882,706 

1,809,761 

96,025 
950,312 
346,087 
163,271 


Brazil 

Chile 

Japan 

Australia 

Philippine  Islands. 
British  South  Afdca 
All  other  countries. 

Total 


1910 


9370,657 
43,838 
714,803 
276,989 
121,037 
209,173 
661,109 


1911 


$484,023 
89,617 

1,307,117 
383.226 
150,916 
269,135 
667,606 


1912 


$996,158 
130^730 
941.413 
534»301 
116,64$ 
133,790 
823,326 


6,018,263  .8^024,628  !8, 444,963 


ELECTRIC  LOCOMOTIVES.* 


Exported  to- 


Fiscal  year. 


1912 


1913 


1914 


Number. 

Value. 
$2,100 

Number. 

Value. 

Number. 

Value. 

France 

1 

Italy 

Spain 

i* 

$3,924 

I  nited    Kingdom 

(^aiiada 

8 

46,745' 

21 

1 
2 
3 

146,458 

25,000 

4,524 

42.657 

12 
27 

127,83 

Panama 

va.«tt 

Mexico 

2 

5,987 

(Tuba 

ArKentinn 

Brazil 

2* 

3 

9.61.) 
17,691 

1 

0 

7.000 
16,9is 

Chile 

2 
3 

1 

4.m 

Japan 

5,41» 

Australia 

1 

3,306 

5.S38 

Philippine  Islands 

Brilisn  Sou! h  Africa 

All  other  countries 

1 

3,455 

4 

27,036 

3 

«.«J 

Total 

IS 

88,902 

38 

273,516 

4j» 

437, 4a3 

I  Stated  separately  as  "  Dynamos  or  generators, "  or  "  Motors"  after  1913.    Gnnpad  under  Iron  and  st«el 
manufactures  <rf,  In  publications  prior  to  1914. 
I  Included  In  "Steam  and  other  power  locomotives,"  prior  to  1912. 
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DOMEsno  EXPORTS — continued. 

Total  eUetrical  machinery  and  applianeea  (including  locomotives) — Continued. 


ELECTRIC  LOCOMOTIVE&-< 

Continued, 
year. 

Fiscal 

Exported  to— 

1915 

1916 

1917 

1918 

Number. 

Value. 

Number. 

Value. 

Number. 

Value. 

Number. 

Value. 

France 

2 

13,295 
27,223 

11 
1 
9 
3 

30 

•48,728 

3,720 

22,190 

14,780 

208,191 

Italy 



6 

Spata 

3 

3 

16 

$9,970 

t'nited  Kinsdom 



7,092 

Canada 

18 

12 

4 

8109,513 

157,885 

10,211 

16 

71,633 

68,496 

Mexico 

2 
4 

3,040 
26,105 

3 

10,  .VW 

3 

10,164 

Cuba 

Argentina 

2 

61,230 

Brazil 

3 
4 
3 

11.780 

19,371 

4,095 

Chile 

Japan 

2 
3 

14,926 
11,629 

10 

• 

181,507 

3 

22,629 
17,946 

AnMriflift 

j 

Philippine  Islands 

1 
1 
2 

3,200 
2,189 
7,0S9 

British  South  Africa. 

2 
2 

4,200 
16,164 

AH  other  countriAs. . . 

22 

285,602 

7 

24,547 

Total 

43 

324,478 

62 

452,324 

73  1    sfisiaao 

39 

161,453 

,    -  -, — 

Calendar  year. 

Exported  to— 

1918 

1919 

1920 

1921 

Number. 

Value. 

Number. 

Value. 

Number. 

Value. 

Number. 

Value. 

France 

1 

12 

142.111 

I'nited  Kingdom 

Canada 

2 

7 

85,972 
32,477 

2  1      12,489 
16  1      96,352 

1 
5 

$13,265 
20,096 

2 
6 
3 
2 

$25,334 
22,210 
46,706 
12,300 

Panama  .  ,   ... 

Mexico 

5 

16,364 

2  ;       9,650 
2  1      15,353 

5 

39,544 

Cuba 

Argentina 

1 

28 

.    8 

15 

2,796 

1,664,181 

52,376 

60,960 

Brazil 

1 

5,692 

9 
3 
2 

1 

5 

33 

388,350 

12,600 

10,288 

3,660 

16,398 

376,229 

ChUe 

4 

9 

29,868 
31,727 

Japan 

Australia 

Briish  South  Africa.. 
All  other  countries. . . 

3 
17 

5,205 
61,587 

2 

31 

13,195 
641,136 

6 
17 

34,735 
190,108 

Total 

47 

183,200 

68 

835,078 

• 

64 

880,430 

88 

2,120,712 

DYNAMOS  OR  GENERATORS.* 


Exported  to— 


France 

Germany 

Italy.... 

Rpaln 

Inited  Kingdom 

Canada 

Panama 

Mexico 

Cuba 

Arf^entina , 

BrazU 

ChUe 

Japan 

Australia 

Philippine  Lilands. . 
BritlOi  Sooth  Africa. 
Att  other  eoantrtos. . 


Fiscal  year. 


1913 


Total. 


$7,215 

30,961 

38,341 

24,350 

347,835 

585,150 

121,554 

166,776 

122,172 

16,556 

114,455 

15,777 

848,357 

117,577 

15,813 

8,052 

192,448 


2,773,407 


1914 

~$9,390~ 
30,279 
8,913 

181,913 

332,582 

307,103 
43,455 
25,532 

234,976 
15,263 

136,369 
19,687 

809,405 
91,880 
27,915 
12,200 

107,323 


1015 


2,634,365 


$6,863 

79 

22,001 

345 

831,580 

245,766 

51,612 

35,720 

34,660 

7,007 

3,303 

16,224 

300,830 

75,973 

148,437 

31,916 

199,816 


1916 


$141,982 


2,013,130 


66,586 

33,550 

208,990 

330,046 

17,335 

8,776 

140,789 

10,475 

3,704 

6,644 

88,293 

24,336 

32,252 

1,646 

311,618 


1917 


$159,  sn 


200,907 
106,998 

63,297 

436,027 

5,477 

51,001 
228,653 

23,855 

29,009 
137,562 
245,164 

88,016 

7,430 

3,406 

465,263 


1018 


$444,081 


29,800 

21,316 

26,370 

440,516 

62,468 

60,240 

300,138 

30,407 

67,167 

223,900 

367,103 

103,567 

8,837 

8,071 

376,144 


1,468,961  I    2,554,504 


2,688,160 


>  Included  in  "Electrical  machinery"  prior  to  1913. 


30 


TARIFF   INFORMATION   SURVEYa 


DOMESTIC  EXPORTS — Continued. 

Total  electrical  machinery  and  appliances  (inchiding  loeomotires) — Continuod. 

DYNAMOS  OR  GEN  ERATO  R8-ContInued. 


(^alendar  year. 


Exported  to— 


France. 
Ital! 


8pam 

Ijnitod  Kingdom. 

Canada 

Panama 

Mexico 

Cuba 


ArKeutliia. 

Brazil 

Chile 


Japan 

Australia 

Philippine  Islands. . 
Briti<;h  South  Africa. 
All  other  countries. . 


Total. 


191M 

1919 

1603,748 

1781,642 

33,490 

343,504 

149,961 

253,228 

95,098 

91,905 

'•21,902 

775,395 

!»,(m 

21,073 

44,H67 

134,532 

100,116 

367.865 

46,394 

110,666 

01,252 

156,692 

287,172 

66,437 

401,499 

1,053,937 

90,441 

155,687 

25,768 

87,513 

K,65H 

22,252 

«7,345 

l,3n,557 

3,363.349 

5,799,885 

1920 


1921 


tB14,967 

1215.0^ 

244,539 

133,772 

282,344 

537,257 

152,696 

119.49I' 

099,584 

671. 671 

7,121 

\Wl 

208,514 

480.242 

637,365 

776.37-J 

70,866 

163.  i:»i 

192,613 

413. 4:C 

314,804 

IM.'**. 

1,402,984 

1,755,  (Ml 

106.897 

:C7.4« 

138,601 

101.  «K 

70,470 

302.  TV' 

2,591.940 

l.QM.ft^. 

7,796,305 


7,942.4r 


MOTORS.* 


Exported  to— 


1913 


1914 


France 

Germany 

Italy 

Russia  in  Europe. . . 

Spain 

Xmited  Kingdom 

Canada 

Panama 

Mexico 

Cuba 

Argentina 

Brazil , 

Chile I 

British  India 

Japan 

Australia 

Philippine  Islands. . 
British  South  Africa. 
All  other  countries. . 


194,974 

23,609 

29,927 

3,161 

38,571 

149,912 

1,083,197 

233,336 

440,727 

147,937 

82,488 

271,798 

104,279 

105,456 

399,393 

264,449 

46,845 

73,504 

254,294 


9182,914 

27,996 

47,798 

28,924 

146,185 

461,159 

832,895 

221, 178 

263,847 

131,079 

109,057 

179,315 

92,747 

98,761 

828,664 

268.359 

96,745 

190,656 

:»'},  262 


Total ,    3,797,917  1    4,541,541 


Fiscal  year. 
1915 


1916 


S108,546 

2,117 

41,775 

1,605 

14,530 

292,440 

514,335 

39,879 

80,603 

136,418 

30,451 

54,875 

87,006 

83,473 

:«)3,360 

634,362 

36,654 

66,718 

289,536 


$333,628 


1917 
S387,a04 


146,703 

614,404 

90,550 

380,451 

638,111 

102,397 

48,875 

139,961 

5^1,163 

52,645 

90,892 

68,606 

139,133 

685,596 

50,787 

154,276 

427,796 


216, 124 

261,458 

205,215 

555,022 

1,286,087 

;»,393 

107,451 

289,483 

103,840 

126,002 

310, 109 

113.875 

195,188 

720.058 

20,863 

97,372 

860.446 


2,818,743       4,218,974  I    5,889,770 


1918 


S3a>,061 


180.3.'j7 
196. 7M 
212, 7<i 
855. 2» 
1,537,»T 
46,916 
163,056 
405,266 
264,  ft'** 
163.  »2 
364. 7\^ 
295,  <e» 
469, 24i* 

52. 'Gl 
133. 451 
712, 24o 


6,.<i9K.6M 


Exported  to— 


France 

Italy 

Russia  in  Europe. . . 

Spain 

United  Kingdom. . . . 

Canada 

Panama 

Mexico 

Cuba 

Argentina 

Brazil 

Chile 

British  India 

Japan 

Australia 

Philippine  Islands. . 
British  South  Africa. 
All  other  countries. . 


Total. 


1918 

1442,658 
60,941 


Calendar  year. 
1919        I 


125, 
1,621, 


1 


45.S, 
HH, 
295, 
499, 
128, 
145, 
41S, 
573, 
800, 
580, 
135, 
125, 
726, 


746 
795 
078 
464 
909 
016 
464 
848 
891 
761 
384 
448 
465 
423 
906 


t591,227 

142,770 

4,457 

343, 854 

S^<9,887 

1,611,317 
56, 108 
427,572 
5a5,022 
317,245 
.>44, 116 
3.')7,082 
572,457 

1,067,949 
760,150 
267.408 
:J07.857 

1,868,998 


8,225,197  ,   10,635,476 


1920 

1700,519 

406,366 

900 

425,842 

1,341,626 

2,404,280  i 
22,683  I 
3^,258  I 
972,087  I 
318,399 
449,495 
162,802 
477, 312 

1,485,734 
660,209 
157,510 
216,831 

2,820,637 


1921 


13,421,550 


1523.361 

3,/r 
391.  ii:* 
6.%,  MO 
1,443,197 
1*.7» 
872.242 
945. 77» 
902,  AT 
5S3.69: 

1,6J4.JM 

2,37i,72: 

231,  S*'^ 

660,46.) 

2,7».a7J< 


15,444,024 


« Included  In  "Electrical machinery"  prior  to  1913. 
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DOMS8TIO  BXPOBT8 — Continued. 

Total  electrical  madiinery  and  appliances  {including  loeomotivesy-Coniinued. 

TRANSFORMERS. « 


Exported  to— 


France 

Oermanr 

Italy 

^ain 

raited  Kingdom... 

Canada 

Panama 

Mexico 

Cuba 

Argentina 

Brazil 

Chile 

iapan 

Australia 

Philippine  Islands. . 
Britisfi  South  Africa 
All  other  countries  . 

Total 


Fiscal  year. 


1914 


1915 


1916 


132,311 
1,910 

31,939 
422,169 

35,136 

ias,8io 

136,649 

99,501 

55.095 

4,628 

147,712 
37,839 
23,291 
46,641 
6,194 
25,591 

242,927 


113,689 


36,925 

821 

36,874 

73,066 

18,714 

32,428 

45,779 

13.166 

36,393 

9,934 

1,193 

53,742 

726 

20,598 

230,436 


$50,597 


84,443 

133,490 

43,760 

131,823 

50,007 

17,409 

32,036 

13,185 

93,591 

16,955 

4,362 

70,192 

2,953 

60,254 

188,146 


46,067 
38,504 
13,217 

219,507 
15, 178 
51,196 

103,252 
24,503 

132,344 

119,060 

10,885 

44,  lU 

6,418 

41,050 

370,899 


1918 


1465,018 


71,027 

74,204 

1,703 

238,138 
52,480 
79,793 

133,445 
79,535 

228,932 

150,551 
65,405 
10,967 
49,758 

546,348 


1,455,343  I        624,483  993,193       1,265,459 


2,343,968 


Exported  to— 


Prance 

Italy 

Sjaain 

I  Qited  Kingdom.... 

Canada 

Pamma 

Mexico 

(>jba 

Argentina 

Braril 

ChUe 

Japan 

Australia 

Philippine  Islands. . 
BritiRh  South  Africa 
All  other  countries. . 

Total 


Calendar  year. 


1918 


1919 


1920 


S7ri8,354 

36,545 

420,974 

9,315 

317,803 

39,151 
135,660 
141,154 

49,617 
105,208 
194, 146 
299,639 
232,454 
6,531 

50, 114 
731,972 


3.528,673 


tl94,238 
223,931 
230,513 

16,425 
131,  (V« 

14,076 
235,224 
179,721 

h8,049 
538,325 
241,400 
36C,  167 
272,581 

4.5.205 

60,870 
069,437 


1 124, 935 
29,579 

330,735 
I      17,303 

166,811 
74,806 

214,328 

284,029 
50,230 

564,635 
60,063 

454,676 

254,016 
35,217  ■ 
57,9(W  , 
2,074,836 


3,787,851  .        4,803,158 


METERS  AND  MEASURING  INSTRUMENTS.' 


Exported  to— 


France... 
<<ennany 
Italy 


Fiscal  year. 


1915 


Spain 

I  nited  Kingdom. 

Canada 

Panama 

Mexico 

Cuba. 


Argentina. 

Brazil 

Chile. 


Japan 

Australia. 

Philipplnel  slands.. 
BriUsh  South  Africa. 
AU  other  countries. . 


Totol. 


<3,Qas 

764 

20.521 

702 

60.450 

101, 7.W 

6,653 

11,748 

57,657 

33,  aw 

55, 875 
5,  (i89 
16, 159 
22,987 
5,801 
10,219 
29,367 


1916 


1917 


19,123 


30,990 

53,428 

111,490 

104,988 

13,545 

14, 3W 

43,290 

75,110 

87,896 

22,755 

27,490 

61,965 

6,984 

9,23({ 

103,625 


440,916 


77»'>,381 


S2,001 


21,250 
47,508 
29,813 

248.505 

7,245 

17,088 

71,86.5 

157,820 

114,420 

26,967 

48,054 

68,460 

2,635 

9,307 

854,390 


1,039,149 


*  Included  in  "Electrical  machinery— All  other  "  prior  to  1013. 
^  Included  in  "Electrical  machinery,  etc.,  all  other,"  prior  to  1915. 


1921 


$642,858 

34^836 

449,.if$l 

64,284 

265,205 

42,177 

496,613 

237,304 

63,110 

628,285 

321,194 

1,082,485 

1,017,080 

51,040 

302,964 

2,077,444 


7,988,440 


1918 


$3,4)7 


59,245 
74,104 
61,607 

292,632 
34,906 
85,976 
60,982 

110,081 

129,103 
33,515 

34.5,328 

80,165 

6,479 

21,164 

184,441 


1,592.195 


32 


TARIFF  INFORMATION   SURVEYS. 


DOMESTIC  EXPORTS — Continued. 

Total  electrical  maehinery  and  appUanee$  {inducing  locomotives) — Continued. 

METERS  AND  HEASURINO  INSTRUICENTS-Continued. 


Exported  to— 


France 
I 
8 
Tnited  Kingdom 

Canada 

Panama 

Mexico 

Cuba. 

Argentina 

Brazil 

Chile 

Japan 

Australia 

Philippine  Islanda. . 
British  South  AMca 
All  other  countries . . 

Total 


Calendar  year. 


1018 


H335 
49,145 

115,785 
42,233 

240,337 
27,218 
00,405 
00,058 

152,071 

147,410 
40,700 

432,460 

162,166 
26,233 
17,361 

221,028 


1,887,025 


1010 


840,477 

W9AA 

01,718 

05,253 

401,873 

10,100 

57,401 

120,213 

207,763 

326,750 

37,145 

638,003 

217,500 

31,051 

35,811 

470,062 


2,801,307 


1030 


156,073 
101,554 

66,100 
252,580 
488,568 

11,064 

05,516 
163,657 

65,828 
131,621 

10,100 
441,075 
111,458 

50,515 

36,337 
574,804 


2,676,538 


RHEOSTATS  AND  CONTROLLERS.* 


Exported  to— 


France 

Italv 

Spain 

United  Kingdom 

Canada 

Panama. 

Mexico 

Cuba 

Argentina 

Brazil 

Chile 

Japan 

Australia 

Philippine  Islands. . . 
British  South  Africa. 
All  other  countries. . 


Total. 


Fiscal  jrear 
1018. 


$16,478 

1,554 

685 

618 

81,610 
1,465 
4,731 

24,851 
2,620 
2,440 
7,184 

10,962 

21,304 
1,365 
8,544 

25,540 


Calendar  year. 


1018 


212,050 


$16,847 

4,005 

3l,68f7 

20,12X 

66,761 

774 

23,865 

11,581 

2,206 

1,515 

4,215 

16,291 

23,817 

5,252 

4,180 

46,453 


288,757 


1010 


$15,610 

27,873 

8,305 

25,351 

120,050 

1,065 

20,447 

24,232 

10,075 

32,670 

O,30i 

55,100 

40,200 

8,686 

14,675 

82,110 


514,760 


1020 


$10,500 
25,600 
27.143 
51,443 
05,673 
667 
18,600 
51,233 
10,808 
21,305 
17,816 
02.045 
28,338 
0,003 
10,076 

216,453 


707,710 


SWITCHES  AND  ACCESSORIES.* 


1021 


$13,60» 

16,239 

70,440 

2S3,0fit) 

310,430 

10,588 

104, 4S8 

183,880 

73.963 

106,403 

27,836 

536,7fi9 

305,275 

53,461 

57,862 

511,140 


2,726,448 


1021 


$3,165 
30,335 
50.240 
22,9!<!< 

100, 2^5 
3,926 
18,575 
74,517 
30.S34 
76,54*1 
12,964 

235,656 

135,156 

8,«2 

41,075 

200.334 


1,044,398 


Exported  to— 


France 

Italy 

Norway 

Spain 

L^nited  E^ngdom . . . , 

Canada 

Panama 

Mexico 

Cuba 

Argentina 

Brazil 

Chile 

Japan 

Australia 

New  Zealand 

Philippine  Islands. . 
British  South  AMca 
All  other  countries. 

Total 


Fiscal  year 
1018. 


$87,473 

107,821 

02,042 

40,026 

63,208 

251,122 

86,055 

101,001 

130,401 

122,016 

155,216 

170,255 

264,347 

163,000 

165,040 

21.000 

16,722 

182,281 


Calendar  year. 


1018 


1010 


2,220,023 


$03,847 

51,613 

12,800 

61,244 

112,243 

306,644 

72,875 

50,407 

02,234 

72,483 

120.100 

150,385 

317,511 

207,370 

200,370 

23,571 

12,170 

210,316 


$223,637 

43,441 

134,475 

216, 186 

122,240 

540. 148 

10,820 

80,007 

123, 315 

103,610 

203,572 

281,848 

216,351 

180,304 

147,361 

43,117 

10, 121 

785, 121 


2,105,300  '    3.564,772 


1020 


$70,112 

32,588 

83,765 

126,004 

166,770 

864,123 

35,016 

120,322 

270,057 

134,800 

207.275 

36.077 

240,330 

153,489 

01,572 

75,073 

21,741 

1,678,065 


1021 


4,438.773 


$90,407 

68,  ISO 

42,095 

75,731 

268,019 

629.  »* 

14, 5W 

204.209 

248.192 

112,  OU 

142,351 

97;367 

328,50 

242. 45S 

34,454 

89.  •'QH 
73,3S2 

1.292,5* 


4,033.299 


*  Included  in  "  Electrical  machinery,  etc.— All  other"  prior  to  lOlS. 
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INCANDESCENT  LAMPS. 

Summary. 

The  commerical  incandescent  lamp  consists  essentially  of  a  fila- 
ment or  wire,  usually  of  either  carbon  or  tungsten,  inclosed  in  a 
glass  bulb  containing  gas  or  exhausted  to  a  vacuum.  The  fila- 
ment is  heated  to  a  light-giving  temperature  by  the  passage  of  a 
current. 

In  1914  production  of  incandescent  lamps  in  the  United  States 
amounted  to  about  90,000,000  lamps,  valued  at  S17,350,000.  In 
1920  there  were  about  211,000,000  lamps  sold  in  this  country,  of 
which  over  96  per  cent  were  of  the  tungsten  filament  type.  The 
value  of  the  output  in  1919,  according  to  the  Census,  was  $57,647,000. 

Tungsten,  glass,  and  brass  are  the  chief  raw  materials  used.  The 
amoimt  of  tuitgsten  used  in  the  lamp  industry  is  an  extremely 
small  part  of  the  domestic  consiunption  of  that  metal. 

Lamps  are  produced  by  macmnery  of  special  design,  in  large 
quantities. 

The  great  bulk  of  the  output  is  from  the  factories  of  two  large 
companies.  One  of  these  controls  the  patent  on  the  process  of 
proaucing  the  tungsten  filament.  Other  firms  are  licensed  and 
manufacture  on  a  smaller  scale.  The  principal  Hcensees  receive 
the  benefit  of  all  improvements  made  by  tne  patentees. 

Exports  have  increased  rapidly,  amounting  to  over  $3,000,000 
in  1921.  This  is  not  large  in  relation  to  the  domestic  output,  since 
this  country  is  by  far  the  largest  consumer  of  lamps.  Exports 
are  relatively  large  to  Canada  and  Latin  America,  but  the  sale  of 
American-made  lamps  in  Europe  is  small. 

In  1921  imports  amounted  to  $430,569,  probably  not  much 
more  than  1  per  cent  of  the  domestic  output.  Nearly  all  the 
lamps  importea  were  from  Japan,  and  were  mostly  small  decorative 
lamps,  half  of  them  of  the  carbon  filament  type.  Import  of  the 
standard  conunercial  lamps  is  controlled  by  the  patentees. 

Germany,  Holland,  Great  Britain,  and  J^^n  are  the  chief  foreign 
producers,  the  largest  being  Germany.  Tne  quality  of  the  foreign 
product  is  comp«rable  witn  that  oi  the  domestic,  with  the  ex- 
ception of  the  Japanese,  which  is  often  inferior.  Methods  of  pro- 
duction and  the  organization  of  the  industry  are  similar  to  those 
of  the  United  States. 

Since  1912  domestic  prices  have  been  considerably  less  than  those 

Erevailing  in  Great  Britain.  Japanese  prices  are  understood  to 
ave  been  lower,  but  the  quaUty  is  apparently  not  always  dependable. 
German  prices  are  not  obtainable  at  present,  but  in  the  past  have 
been  low  in  the  export  markets. 

The  most  important  feature  of  the  competitive  situation  is  the 
patent  control  which  covers  the  manufacture  of  the  drawn  tungsten 
filament,  including  more  than  95  per  cent  of  the  lamps  sold  in  the 
country.  The  American  company  owns  plants  or  has  affiliations  in 
the  prmcipal  producing  countries.  Competition  of  any  consequence 
is  met  only  m  the  small  decorative  or  flashlight  lamps,  and  that 
chiefly  from  Japan.  Formerly  this  class  of  lamps  came  from  Ger- 
many and  Austria. 
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General  Information. 

Act  of  1913,  paragraph  95.  *  *  *  incandeflcent  electric-light  bulbs  and  lamps 
with  or  without  filaments    *    *    ♦    30  per  centum  ad  valorem. 

DESCRrPTIOX. 

The  incandescent  electric  lamp  consists  of  a  wire,  called  a  ^'fila- 
ment," inclosed  in  a  glass  bulb,  and  provided  with  terminals  for 
conducting  the  current  to  the  filament.  The  action  of  the  current 
in  passing  through  the  resistance  of  the  filament  raises  it  to  a  hi^h 
temperature,  causing  it  to  emit  light.  It  is  necessary  that  no  air  oe 
in  contact  with  the  filament,  as  otherwise  at  the  high  temperatiu'c 
maintained  it  would  be  immediately  oxidized.  The  bulb  is  tnerefore 
either  exhausted  or  filled  with  an  inert  gas,  nitrogen  or  argon.  Even 
under  these  conditions  it  undergoes  a  slow  disintegjration,  both  by 
direct  evaporation,  the  vapor  being  afterwards  condensed  on  the 
glass,  and  by  the  action  of^  minute  amounts  of  water  vapor,  which 
act  as  vehicles,  carrying  the  substance  of  the  filament  to  the  glass, 
depositing  it,  and  returning  to  take  up  another  amount.  This  action 
reduces  the  size  of  the  filament,  ana  also  reduces  the  light  by  the 
black  deposit  formed  on  the  inside  of  the  glass.  The  efficiency  of 
the  lamp,  or  the  amount  of  light  obtained  from  a  riven  consumption  of 
electric  current,  depends  on  the  temperature  of  the  filament.  The 
materials  selected  are  therefore  those  which  withstand  the  highei?t 
temperatures  without  melting  or  disintegrating.  For  many  years 
carbon  was  employed,  but  about  1907  it  was  found  that  a  filament 
could  be  produced  from  tungsten  which  could  be  operated  at  con- 
siderably higher  temperatures  without  excessive  loss,  and  wliich 
therefore  would  give  a  greater  efficiency.  In  the  smaller  size  lamps 
the  bulb  is  exhausted  to  as  hi^h  a  vacuum  as  is  obtainable,  but  m 
lamps  above  about  100  watts  the  bulb  is  filled  with  an  inert  gas,  in 
which  the  filament  evaporates  more  slowljr;  higher  temperatures  are 
thus  permitted,  and  also  higher  efficiencies.  The  larger  gas-filled 
lamps  reach  a  degree  of  efficiency  nearly  twice  that  of  the  vacuum 
lamps.  For  the  smaller  sizes  the  advantage  of  the  gas-filled  bulb  is 
offset  by  the  increased  conduction  of  heat  away  from  the  filament. 
In  the  smaller  gas-filled  lamps  argon  is  used  for  the  filler,  on  account 
of  its  low  heat-conducting  power,  but  in  the  larger  sizes  either  nitrogen 
or  a  mixture  of  nitrogen  and  argon  is  used,  since  argon  has  a  low  elec- 
tric insulating  value.  The  filament,  which  is  very  thin  and  fragile, 
is  supported  m  the  bulb  by  a  glass  rod,  sealed  in  the  bulb,  and  car- 
rying several  heavy  wires,  to  which  the  filament  is  attached.  The 
terminals  of  the  lamp  are  formed  by  a  brass  cap,  in  the  form  of  a 
screw  thread,  and  a  small  brass  plate.  Both  of  these  are  cemented 
to  the  base  of  the  bulb  and  make  contact  with  tbe  terminals  of  the 
socket  into  which  the  lamp  is  screwed. 

The  carbon  lamp  is  still  used  to  some  extent  in  situations  subject  to 
rough  usage  and  high  breakage,  since  it  is  lower  in  price;  it  is 
also  used  where  electric  power  is  very  cheap,  since,  although  wasteful 
of  power,  the  cost  of  renewing  lamps  is  lower. 

The  incandescent  electric  lamp,  on  account  of  its  high  efficiency 
and  great  convenience,  has  been  rapidly  superseding  both  the  gas 
and  the  arc  lamp.     It  has  practically  displaced  the  arc  for  intenor 
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lighting,  and  largely  for  street  lighting,  and  is  invading  other  fields 
€1  the  arc,  such  as  motion-picture  projection.  It  is  also  displacing 
gas  and  oil  lamps  as  electric  distribution  lines  are  extended. 

DOMESTIC   PRODUCTION. 

In  1914  the  production  of  incandescent  lamps  amounted  to 
$17,350,385,  of  which  74,434,059  lamps,  valued  at  $11,886,354,  were 
of  the  standard  tungsten  type.  In  1919  the  census  reported  the  pro- 
duction of  incandescent  lamps  ^t  $57,647,000.  In  1920  there  were 
sold  in  the  United  States  approximately  202,000,000  tungsten  lamps 
for  general  illumination,  about  9,000,000  carbon  lamps,  about 
211,000,000  standard  lamps,'  and  probably  about  50,000,000  minia- 
ture and  other  special  lamps. 

Materials. — ^Lamp  filaments  are  fine-drawn  tungsten  wire,  but 
although  incandescent  lamps  are  manufactured  by  millions,  the  fila- 
ments are  so  small,  usually  two  or  three  thousandths  of  an  inch  in 
diameter  or  smaller,  that  the  total  amount  of  tungsten  used  for  this 
purpose  is  ins^nificant.  The  domestic  supply  of  tungsten  ore  has 
never  been  sumcierit  to  supply  the  demand  of  the  country  and  it  has 
had  to  be  imported.  But  since  the  quantities  required  by  the  lamp 
industry  are  so  small,  the  supply  of  tungsten  presents  no  difficulties. 
The  materials  used  for  the  manufacture  of  the  glass  bulbs  include 
sand,  soda  ash,  and  lime,  and  are  in  ample  supply.  In  the  bulbs  of 
the  gas-filled  lamps  argon  and  nitrogen  gases  are  used,  both  of  which 
are  extracted  from  the  atmosphere. 

Efinipment, — Electric  lamps  are  made  almost  wholly  by  special 
equipment,  the  most  of  which  has  been  developed  by  tne  American 
lamp  manufacturers. 

Methods  of  production. — The  production  of  the  tungsten  filament  is 
an  extended  operation,  to  which  much  research  has  been  devoted. 
Pure  tungstic  oxide  is  first  extracted  in  powder  form  from  the  con- 
centrated ore,  and  is  then  formed  under  great  pressure  into  ingots 
about  one-quarter  inch  square  and  6  inches  long.  These  are  heated 
in  the  electric  furnace  to  a  high  temperature,  m  an  atmosphere  of 
hydrogen,  welded  together,  and  swaged  down  till  a  rod  is  formed 
about  three-hundredths  of  an  inch  in  diameter  and  30  feet  long. 
This  rod  is  now  drawn  down  at  a  red  heat  through  successive  diamond 
dies,  until  it  reaches  the  form  of  a  wire  of  very  small  diameter,  which 
IS  ductile  and  fairly  strong.  A  machine  inserts  the  anchor  wires  at 
the  top  of  the  stem  which  supports  the  filament,  and  the  whole  stem 
with  the  filament  attached  is  inserted  into  the  bulb  and  sealed  auto- 
matically. A  tubing  machine  then  melts  a  small  hole  in  the  bulb 
and  seals  on  a  short  length  of  glass  tube,  after  which  the  lamps  pass 
to  an  oven,  and,  while  hot,  pipe  connections  in  communication  with 
rotary  air  pumps  descend  over  the  tube  and  the  air  is  exhausted.  If 
the  lamps  are  to  be  of  the  gas-filled  type  the  necessary  amount  of  the 
gas  is  then  admitted,  and  the  tube  is  melted  off  and  the  aperture  is 
sealed.  The  brass  base  is  then  cemented  on  and  the  lamp  is  com- 
plete. Practically  the  whole  process  is  carried  on  by  special  auto- 
^natic  machines. 

The  bulbs  are  machine  blown  in  molds.  Dutch  lamps  are  ex- 
hausted by  a  somewhat  more  careful  process;  the  air  pump  is  sealed 
^0  the  bulb,  and  a  slightly  different  form  of  pump  is  used,  one  which 

*  l^'port  of  lamp  committee,  farty-foortli  aonual  coavenrion,  K.  E.  L.  A.»  Haj,  1931. 
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tation  of  independent  lamps.  Since  the  industry  is  practically  con- 
trolled by  licenses  under  patents  owned  by  one  American  company 
British  manufacturers  arc  restrained  from  entering  the  American 
market.  A  war  development  is  the  manufacture  by  at  least  one 
British  firm  of  small  flasnlight  lamps  not  previously  made  in  Great 
Britain. 

Holland, — Lamp  production  in  Holland  was  estimated  at  16,000,000 
per  annum  before  tne  war,*  and  has  increased  largely  since  that  time. 
Dutch  lamps  have  enjoyed  a  reputation  for  quality,  and  the  industry 
has  been  progressive.  Important  machinerv  for  the  extraction  of 
argon  for  the  gas-filled  lamps  was  developed  in  Holland  during  the 
war,  and  the  sale  of  the  machinery  to  British  manufacturers  was 
made  the  basis  of  an  agreement  for  the  importation  of  a  large  number 
of  Dutch  lamps  into  England.  One  of  the  most  important  of  the 
Dutch  manufacturers  has  affiliations  with  one  of  the  associated  firms 
of  England,  and  also  with  the  American  patentee.  The  Dutch  lamp 
industrv  was  greatly  stimulated  by  the  demand  following  the  cutting 
off  of  tfce  German  trade.  Dutch  producers  secured  a  large  share  of 
this  business  with  Great  Britain  and  other  countries. 

Germany, — ^The  production  of  incandescent  lamps  in  Germany 
before  the  war  was  estimated  at  100,000,000  per  annum.'  The  Ger- 
man industry  was  well  organized  and  controlled  a  wide  market  in 
Europe  and  South  America.  German  manufacturers  pooled  their 
interests  for  obtaining  a  supply  of  bulbs  and  other  parts  of  lamps.  In 
1919  production  was  estimated  at  70,000,000  per  annum.*  Export 
was  said  to  have  amounted  to  50  per  cent  of  the  production  in  the 
pre-war  period  and  to  25  per  cent  in  1919.  It  has  recently  been 
stated  that  negotiations  were  underway  looking  to  the  formation  of 
a  combination  of  the  three  principal  German  makers,  the  Allgemeine 
Electricitats  Gesellschaft,  the  Siemens-Schuckert  Works,  and  the 
Auer  Works,  under  the  name  Osramwerke.* 

France, — Production  in  1913  is  estimated  at  30,000,000  lamps, 
valued  at  $3,860,000.'  This  is  less  than  one-fifth  of  that  of  the  United 
States  in  1914.  Exports  and  imports  were  about  equal  and  amounted 
to  approximately  $450,000,  or  about  two-thirds  oT  the  value  of  ex- 
ports from  the  tTnited  States  in  the  same  year.  During  the  first  six 
months  of  1920  exportation  increased  about  25  per  cent  over  the  rate 
during  1913,  but  imports  increased  by  more  than  four  times.  It 
seems  unlikely,  therelore,  that  France  will  in  the  near  future  reach  a 
position  of  great  importance  in  international  trade. 

Japan, — Japanese  production  was  recently  estimated  at  40,000,000 
lamps  per  annum,  valued  at  $3,860,000.  This  is  less  than  one-fifth 
of  tnat  of  the  United  States  in  1914.  There  are  six  large  establish- 
ments making  standard  lamps,  and  several  more  making  flashlights. 
The  largest  concern  is  controlled  by  an  American  electrical  nnn, 
which  also  controls  or  has  an  interest  in  four  other  Japanese  lamp 
works.  Besides  the  American-controlled  factories,  there  are  several 
smaller  works  making  standard  lamps,  at  least  one  of  which  uses 
drawn-wire  filaments.  There  are  many  small  shops  turning  out  small 
flashlight  lamps;  some  of  these  are  little  more  than  household  affairs. 

>  Report  or  the  British  Committee  on  Tnists,  on  the  Electric  Lamp  Industnr.  Cd.  No.  9122,  lUO. 

«  Estimate  by  director  of  the  Sicmens-Fchnckert  Works,  U.  S.  Commerce  Report,  September  25,  IWO- 

*>  Electrical  world,  Noveir.ber  29  and  December,  1919. 

•  French  Ministry  of  Commerce.  "  L'Industnc  Frangaise,"  1919,  vol.  I,  pt.  1,  p.  472. 
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One  of  these  small  makers  estimated  that  there  are  100  such  small 
shops  in  the  Tokyo  district.  In  1913  Japanese  exports  amounted  to 
11,250,000,  more  than  one-third  of  those  of  the  United  States  in  the 
same  year.  A  large  number  of  Japanese  lamps  has  been  imported 
into  tnis  country,  especially  those  of  the  miijiature  type,  but  some 
dissatisfaction  has  been  found  with  them,  owing  to  their  inferior 
auality.  The  same  complaint  has  also  been  made  with  regard  to  the 
•Japanese  lamps  exported  to  China,  with  the  exception  of  those  of 
the  American-controlled  Tokyo  Electric  Co.  Although  quality  is  not 
so  important  in  this  type  of  lamp,  many  of  them  were  said  to  be  so 
inferior  that  they  burned  out  in  a  few  minutes.  Japanese  manufac- 
turers have  been  making 'efforts  to  secure  the  lai^e  trade  of  Germany 
and  Austria  in  this  class  of  lamps.  In  view  of  the  American  interest 
in  the  larger  part  of  the  output  of  Japan,  it  is  unlikely  that  there  will 
be  competition  in  American  markets  from  this  source. 

Spain, — Spanish  production  was  estimated  at  8,000,000  lamps  in 
the  3'ear  1919.^  There  are  about  15  factories,  mostly  branches  of 
French  and  German  concerns,  which  are  closely  affiliated.  The  fila- 
ment is  usually  imported  and  is  bought  in  the  United  States.  Im- 
portation has  been  decreasing  as  home  production  has  increased,  but 
there  is  no  prospect  of  Spanish  lamps  becoming  of  competitive 
importance. 

IMPOBT8. 

Imports  in  1921  amounted  to  $430,569,  of  which  carbon  fila- 
ment lamps  accounted  for  more  than  half.  Nearly  all  of  the  im- 
ports were  from  Japan,  and  as  is  evident  from  the  low  unit  value  of 
the  lamps,  about  3  cents  each,  consisted  of  miniature  or  decorative 
lamps.  Up  to  1917  Holland  was  the  principal  source  of  importation, 
but  with  tne  affiliation  between  American  and  Dutch  interests,  it  is 
unlikely  that  there  will  be  any  large  import  from  this  source  in  the 
near  future.  At  no  time  since  1913  has  the  import  been  more  than 
a  small  percentage  of  domestic  production. 

PRICES. 

The  tungsten  filament  lamp,  which  is  the  form  in  almost 
universal  use  at  the  present  time,  was  introduced  about  1907.  At 
that  time  prices,  as  is  usual  in  the  case  of  a  new  invention,  were  high, 
and  with  the  development  of  the  process  of  manufacture  on  a  large 
scale,  rapidly  declined.  In  1915,  1916,  and  1917  prices  were  at  their 
minimum,  and  at  present  (May,  1921)  are  from  15  to  48  per  cent 
above  the  levels  oi  those  years,  the  greatest  increases  being  in  the 
small  sizes  used  in  household  and  other  general  lighting,  and  the 
smaller  increases  in  the  large  sizes  of  100  to  1,000  watts,  ^^ch  were, 
during  the  period  of  minimum  prices,  at  an  earlier  stage  of  develop- 
ment, and  hence  of  higher  price.  Lamps  are  sold  by  the  manufac- 
turers under  contracts  which  specify  a  graded  system  of  discounts 
from  the  list  prices,  depending  upon  the  amount  of  the  customers' 
yearly  purchases,  ranging  from  10  per  cent  for  purchases  of  S150  per 
year  up  to  40  per  cent  for  purchases  of  $300,000  or  more.  In  aadi- 
tioti  to  these  discounts,  there  are  also  minor  discounts  for  cash  and 
for  regularity  of  reports.    This  does  not,  however,  give  the  large 

'  r.  8.  Dtpacynent  of  CommaKa,  Special  Afent  Berlea^  No.  197. 
278e4--22--c-^l 4 
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purchaser  so  great  an  opportunity  for  profit  on  resales  as  might  appear, 
since  the  greater  number  of  the  sales  of  such  large  buyers  are  fo  agents 
operating  on  a  smaller  scale,  who  receive  in  many  cases  large  dis- 
counts, which  depend  on  their  own  volume  of  ousiness.  British 
prices  have  been  considerably  higher  than  those  prevailing  in  America 
since  1912.  British  prices  to  the  largest  purchasers  for  resale  have 
ranged  from  90  to  180  per  cent  above  corresponding  prices  to  American 
agents.  During  the  same  period  British  prices  to  consumers  without 
contract  ranged  from  about  80  to  170  per  cent  above  American 
prices.  These  price  differences  were  least  in  1919,  and  the  British 
committee  on  trusts  found  that  the  profits  of  British  manufacturers 
were  much  smaller  at  that  time  than  they  had  been  during  the  war 
period. 


Vear. 


1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 


Price  to  largest  purchaser  or  i 
agent. 


List  price. 


» 

Great  Britain.* 

United 



United 

Great 

States.* 

Associ- 

Nonasso- 

States.    1 

Britain^ 

ation. 

ciation. 

\ 

i 

Sa314 

to.  446 

SO.  264 

1 
10.55 

Sa73 

.200 

.446 

.254 

.35  . 

.73 

.171 

.395 

.239 

.30 

.65 

.154 

.387 

.235 

.27 

.SJ'J 

.154 

..386 

.234 

.27 

.637 

.1.54 

.435 

.277 

.27 

.71> 

.171 

.485 

.433 

.30 

.snf« 

.200 

.378 

.337 

.35 

.622 

.228 

.228 

Note.— England  is  the  only  country  for  which  comparative  prices  are  obtalnaUe. 

*  Certain  additional  discounts  are  given,  aocordine  to  amount  of  subagent's  sales. 

*  Report  of  British  Committee  on  Trusts,  on  the  Electric  LAmp  Industry,  Cd.  No.  622, 1920. 

TARIFF  HISTORY. 

Electric  incandescent  lamps  were  first  mentioned  in  the  tariff  act 
of  1913.  Before  that  time  they  were  classified  as  manufactures  in 
chief  value  of  glass,  dutiable  under  the  act  of  1894  at  35  per  cent  and 
in  1897  and  1909,  at  45  per  cent.  The  act  of  1913  provided  specifi- 
cally for  incandescent  lamps,  and  reduced  the  duty  to  30  per  cent. 
Imports  are  not  classified  before  1913. 

COMPETITIVE  CONDITIONS . 

The  outstanding  feature  of  the  competitive  situation  in  the 
incandescent  lamp  industry  is  patent  control.  The  patents  cover 
the  drawn-tungsten  filament,  which  is  in  universal  use,  and  pre- 
vent importation  of  such  lamps  except  under  license  by  the 
holders.  Furthermore,  foreign  manufacturers  are  operating  under 
these  same  patents,  some  of  the  larger  ones  being  affiliated  with 
American  manufacturers,  and  have  working  agreements,  under  which 
the  markets  of  the  world  are  to  a  considerable  extent,  allocated 
among  them.  There  is  a  very  limited  field  open  to  competition  in 
lamps  having  filaments  of  material  other  than  tungsten,  and  this  field 
is  being  narrowed  by  the  development  of  more  rugged  types  of 
tungsten  lamps  for  service,  in  whicn  the  carbon  lamps  might  be  pre- 
ferred on  accoimt  of  their  lower  cost.  Another  class  oi  lamps  in 
which  there  is  some  competition  is  that  of  miniature  or  decorative 
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lamps,  used  largely  for  Christmas-tree  lighting.  In  the  case  of  these 
lamps,  efficiency  is  not  of  so  great  importance  as  in  the  case  of  standard 
lamps.  Several  million  of  these  lamps  were  imported  during  1920, 
principally  from  Japan.  Another  consideration  is  the  manufacture 
of  decorative  bulbs,  which  are  largely  hand  decorated  and  in  which 
labor  is  a  factor  of  more  importance.  Many  of  the  miniature  lamps 
imported  are  of  this  class.  A  filament  of  alloy,  not  subject  to  tne 
tungsten  filament  patents,  has  been  developed  m  Germany  and  used 
for  miniature  lamps,  and  certain  importers  nave  been  considering  the 
possibilities  of  such  lamps,  but  it  is  said  that  at  present  they  can  not 
compete  in  price  with  the  domestic  tungsten  filament  lamps.  One 
importer  states  that  dealers  whom  he  approached  offered  to  sell  him 
domestic  lamps  at  prices  lower  than  those  he  was  able  to  quote. 

TARIFF  CONBIDERATIOKS. 

It  is  unlikely  that  the  tariiBf  will  at  present  have  any  appreciable 
effect  upon  the  standard  lamp  industry,  owing  to  the  complete  patent 
control  by  American  manufacturers.  The  only  articles  likely  to  be 
affected    are   carbon   filament   lamps,    chiefly  used  for   decorative 

Surposes.     These  form  a  very  small  part  of  the  industry,  and  may 
e  said  in  most  cases  to  be  only  inferior  substitutes  for  tungsten 
filament  lamps. 

The  term  electric  bulb  is  sometimes  incorrectly  used  to  denote  a 
c{>mplete  incandescent  lamp;  such  use  is  confined  by  the  trade  to  the 
glass  bulb  alone,  without  filament,  base,  or  other  parts. 

Statistical  Tables, 
domestic  production. 

Sales  of  standard  electric  incandescent  lamps  in  the  United  States. 
[Report«d  by  the  lamp  committee  of  the  National  Electric  Light  Association.] 

(MiUion  lamps.) 


Tuugsten. 


Year. 


1913 


Carbou . 


12 

7 

6 

24 

25 

20 

13 

9 


flera. 


31 
22 
17 

Total 

standard 

lamps.> 


U)0 
9» 
110 
14.1 
170 
1H6 
1R3 
211 


^  The  term  standard  lamps  refers  to  the  lamps  used  for  general  illumination,  excluding  miniature  lamps. 

The  following  table  will  serve  to  show  the  increasing  importance 
of  the  tungsten  lamp,  and  its  progress  in  displacing  the  carbon  lamp 
in  this  country:' 

Ratio  of  tungsten  lamps  sold  to  total  sales  of  lamps. 


Year. 

Percent. 
0. 8 

1907 

1914 

1915 

1916 

1  1917 

1908 

7. 3 

1909 

15.9 

1910 

22. 0 

1911 

28. 1 

■  1918 

1912 

41.0 

1919 

1913 

•           56.7 

1920 

1 

Year. 


Percent, 

70.5 
7H.9 
S3. 7 
87.0 
!«.0 
93.0 
95.7 


'  Report  of  lunp  committee  of  the  National  Electric  Light  Association,  forty-third  aunual  convention, 
P •  41 .   The  figure  for  1920  is  added  from  dat«  in  the  report  at  the  forty^fourth  convention. 
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PRODUCTIOX    IN   PRINCIPAL    FOREIGN    COUNTRIES. 

Electric  incandescent  lamps. 


Country. 


Pre-w*r 

(nomber). 


United  States » 100,000,000 

Genmany  * 100,000,000 

Great  Britain' 25,000,000 

Holland' 16,000,000 

Japan  • .' 

Franco* 30,000,000 


Postwar     I 

(number). 


183,000,000  < 
"36,*  666,066*'! 

'  '46,' 666,' 666' '. 


1920 

(nmnber  . 

211,000,  OQA 


1  Report  of  sales  by  the  lamp  committee  of  the  National  Electric  Light  Asaociation. 

*  Report  of  the  committee  on  trusts  (British)  on  the  electric-lamp  industry. 

*  Recent  estimate  In  Trade  Supplement  of  the  Times  (Ixmdon).    This  may  include  miniature  lamp»  «< 
well  as  standard  lamps. 

* "  L'Industrie  Fran^alse.*'  French  Ministry  of  Commerce,  1919,  vol.  1.  p.  472. 

IMPORTS    BY  COUNTRIES. 

EUctric  incandescent  lamps — carbon  filament.^ 


Imported  from— 


A  ustria-Hungary . . . 

France 

Germany 

Netherlands 

United  Kingdom... 

Canada 

All  other  countries. 


Total. 


Fiscal  year. 


1913 


Number. 


510,667 


Value. 


$35,582 


446,399 

396,738 

82,500 

135 


21,390 
34,537 

4,416 

38 


501,297  ! 

362,558 
220,562 

9,000 
440  i 

1,000 


1,436,430 


86,963       1,108,107 


14 

1915 

Value. 

Number. 

Value. 

$40,243 

81,040 

»5,535 

270 

2,080 

24! 

19,527 

65,500 

3,a^ 

10.560 

218,584 

H,«r» 

773 

21,317 

*2 

71 

672 

la. 

135 

71,579 

380,173 

iSftsi 

Imported  from— 


.\u.Kiria-Hungary . 

France 

Germany. 


Netherlands 

United  Kingdom . . 

Canada 

Janan 

All  other  count ric>-. 


Total 


.  1916 

,  Number.  1     Value. 

1  ' 


Fiscal  year. 
1917 


Number. 


Value. 


1918 
Number.  I     Value. 


250 


94,974 

62 

114 

87,700 


183,100 


$16 


6,470 
15 
31 

2,674 


71,556 


145 
72,042 


1. 


$4,837    

7,074 

24  :  118 

1,527  667,375 

4 


K206  ,        143.743 


6,388  674,571 


$2.  are 

21 

19,0Sl 


21,376 


imported  from— 


1918 


Calendar  year. 


1919 


1920 


1921 


Number. '    Value. 


Austria-Hungary  ... 

France 

Germany 

Netherlands 

United  Kingdom.... 

Canada 

Japan 

All  other  countries. . . 

Total 


Number. 


Value.   1  Number,  j    Value.     Number.     Value. 


1.16.600 


I 


$430 


131       27 

634,475  •   15,^607 

4  '      2 


791.210    15.966 


38,381 
1,200 
90 
3, 105, 132 


3,144,805 


$3 


2,550 
21 
16 


2,989 
67,596 
31,500 


187 


81,553  ,7.408,308 
i      44,100 


84,143  ,7,554,680 


$136  2,080 

1,561   2.355,270 
2,138  ,      63,419 


109  i      11,722 


350,122 

1,888 


3,184,459 
161,384 


255,954 


5, 628,  $44 


1  Included  in  '< Metals,  etc.,  Jiaimfaeturea  of,"  prior  to  MUS. 


$473 

42,454 

2.190 


1,446 

87,724 
6,717 


141.601 
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IMPORTS  BY  OOUXTBIS8 — Continued. 

Electric  incandfincent  lamps — metal  filament.^ 


Fiscal  year. 


Imported  from— 


1913 


'  Number. 

Austria-Uunisary !  560,288 

France 300 

« J  ermany i  1 .  801 ,  097 

N'etiierfamds 1  2,211,503 

United  Kingdom 24,740 

Canada 8,556 

Japan !  146 

All  other  countries ,  10,770 

ToUl ,  4,626,.586 


1914 


Value.        Number. 


160,085 

128 

137,057 

'223,011 

1,472 

1,363 

35 

485 


413.586 


1,962,485 

17,404 

372,270 

4,140,920 

357,248 

4,672 

1,429 

60,325 


Value. 


9140,678 

26,057 

302.235 

11,630 

1.215 

308 

4,915 


1915 


Number. 


1,448,708 

1,105 

489,189 

4,227,953 

67,992 

1,171 

710 

3,345 


6,925,753 


.>47,937  ,    6,240,173 


Value. 


975,563 

1,421 

29,923 

456, 560 

2, 74<i 

210 

177 

53J 


367.  ia> 


Imported  from — 


1916 


Au5tria-Himgary . . 

France 

<!ennanv 

Nfctherlands 

Tnited  Kingdom.. 

("anada 

Janan 

All  other  countries 

Tot;Bl....^.. 


Fiscal  year. 
1917 


1918 


Number. 


138,900 

1,699 

9.500  I 

3,4(XS,132 

17,408 

58.260 

1,228,850 

307 


4,863,060 


!     Value. 

1 

Number. 

'     Value. 

Number. 

Value. 

98,427 

2,654 
911 

456 

$364 

42 

119 

6.12,92:) 

367, 172 

1,345 

1,445 

7,294,180 

148 

oO,  i8:j 

220 

395 

164.363 

332 

1.738 

8,786 

26,313 

47 

110 

1,411 

1,511,123 

ia5 

133 

778 

.  49. 122 

37 

701,790 

7,664,746  | 

224,857  • 

1,512,791 

:>J,089 

Calendar  year. 


Imported  from—     i 


1918 


1919 


1920 


1921 


Austria 

France 

^i<>miany 

Netherlands 

Vnited  Kingdom 

'anada 

^ADaa 

All  other  countries. . 

Total 


Number.     Value,    ,  Number.     Value. 


57 


S25 


76 


Number.  I    Value,   i  Number. 


135 


1,800  326    3.'i,468 

24  94  ,      56 

1,408  I  785  ,     725 

7a3,378  i  22,480  14,410,902 

24  j  12  I   2,412 


2,926 

20 

224 

100,373 

1,287 


100 
13,077 
2,536 
17,859 
2,452 
106 
6,062,281 
6,715 


S27 
1.284 

247 
2.497 

239 
53 


172,190 

4,970 

791,204 

1,045,554 

4,551 

2,615 


183,689  3,300,096 
1,165  i  569,198 


708,601    23,722  4,449,729   104,865  !6, 105, 146  |  189,201  ,5,890,378 


Value. 


^  Included  in  "  Metals,  etc.,  manufactures  of,''  prior  to  1913. 


115,569 

1,048 

21,680 

19,007 


415 

107, 796 

44,099 


210.283 
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IMPOSTS  BT  oouNTBiES — coDtinued. 

Electric  lampi — all  other  [including  bulbs). 


Imported  from-~ 


Austria-Hungary. . 

France...-. 

Qermanv 

Netherlands 

United  Kingdom... 

Camida 

Japan 

An  other  countries 

Total 


Fiaoalyear. 


1915 


$29,130 

868 

17,721 

102,000 

47 

508 

500 

302 


151,225 


1916 


$302 

1,150 

11,497 

419 

4,437 

9,935 

154 


27,974 


1917 


$233 


65 

851 

6,838 


7,977 


» 


191S 


SX3 


u,m 


Imported  from— 


France 

Umted  Kingdom 

Canada : 

Japan 

All  other  countries 


Total. 


Calendar  year. 


1930 


4,022 

4,919 

43,502 

4,603 


57,474 


1921 


1.217 
1,151 

61,4»< 

28.3* 


98,  «S 


IMPORTS  FOR  CONSUMPTION — REVENUE. 

Electric  incandescent  lamps. 


Rate  of  duty. 


Quantity. 


Value. 


'    Value 
Duty      I      per 
cdlected.  1   unit  of 
quantity. 


Actuftl 

andcom- 

pntedsd 

vakiras 

rat«. 


CARBON    FILAMENT    (INCLUDING    BULBS).^ 


Fiscal  year: 

1913 

1914* 

1914* 

1915 

1916 

1917 

1918 

("alendar  vear: 

1918 

1919 

1920 

1921 


45  per  cent. 

do 

30  per  cent . 

do 

do 

do 

do 


.do. 
.do. 
.do. 
.do. 


Number. 

1,386,600 

$78,070 

30^111 

1,510 

1,344,586 

76,809 

522,5)64 

26,763 

131,320 

8,116 

132,421 

6,776 

641,385 

17,756 

797,130 

16, 131 

2,985,005 

81,454 

7,229,784 

244,090 

5,531,048 

138,133 

^35,131.50 

$0,066 

679.50 

.050 

23,060.70 

.057 

8,028.00 

.051 

2,434.80 

.062 

2, 082. 80 

.051 

5,326.80 

.038 

4,830.30 

.020 

24,436.20 

.027 

73,607.00 

.034 

41,030.90 

.025 

1 

Per  Cf*t. 

45.«fl 
30.  W 

30.ro 

30  '1' 
3&* 


METAL   FILAMENT  (INCLUDING  BULBS).» 


'  Fiscal  year: 

1913 

1914  « 

1914" 

1915 

1916 

1917 

191S 

Calendar  year: 

1918 

1919 

1920 

1921 


4opercent 1  4,115,370 

do 809,498 

30perceDt '  5,940,037 

do 4,603,800 

do I  4,951,643 

do '  5,154,579 

do I  1,772,815 


.do. 
.do. 
.do. 
.do. 


1,163,295 
5,133,638 
5,735,737 
5,423,023 


$384,246 
73,409 
479,254 
548,005 
702,253 
198,025 
54,013 

32,140 
116, 570 
177,743 
195,330 


$172,910.93 

33,03406 

143,776.32 

164, 401. 44 

210,675.90 

50,407.50 

16,203.00 

0,642.00 
34,071.00 
53,322.00 
58,500.00 


$0,008 
.084 
.081 
.119 
.142 
.038 
.030 

.OH 
.023 
.081 
.036 


*  Bulbs  not  included  prior  to  Oct.  4, 1913. 

*  July  1  to  Oct.  3, 1913,  under  act  of  1909. 

«  Oct.  4, 1913,  to  June  30, 1914,  under  act  of  1913. 


43.  l« 
45.® 

3a» 

3a  I* 

»«» 
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IMPORTS  FOR  CONSUMPTION — REVENUE — Continued. 

Electric  incanieteerU  lamps  (including  btdh$), 

ALL  OTHER. 


Rate  of  duty. 


it: 


Fiscal  yc 

1914«  

1915 

19W 

1917 

1918 

Calendar  yean 

1918 

1919 

1930 

1921 


30peroent. 

do 

do 

do 

do 


.do. 
.do. 
.do. 
.do. 


I  Oct.  4, 1913,  to  June  30, 1914,  under  act  of  1913. 


Value. 


189,031 

1M,089 

35,782 

13,372 

14,807 

7,034 
17,147 
41,934 
97,106 


Duty  col- 
lected. 


126,605.98 

46, 826^70 

10,734.60 

4,011.60 

4,442.10 

2,110.20 

5,144.10 

12,580l20 

29, 131. 80 


Actual  and 

computed 

adTalorem 

rate. 


PercefU. 
30.00 

saoo 
saoo 
saoo 
saoo 

saoo 
saoo 
3a  00 
saoo 


DOMESTIC   EXPORTS. 


Incandescent  lamps — carbon  filament.^ 


Exported  to— 


Fiance 

Germany , 

Italy 

Spain , 

United  Kingdom 

Canada , 

Panama.. .4 

Mexico , 

Cuba 

Argentina 

BraiiJ 

ChUo 

Peru 

Japan 

Australia 

PMlippiiie  Islands. . 
British  South  Amca. 
All  other  countries . . 


1913 


Number. 


14,750 

1,200 

240 

54,715 

94,400 

46,566 

708,155 

66,613 

10,660 

180,493 

73,296 

37,010 

4,063 

30,759 

7,206 

6,017 

191,277 


TotaL 


1,527,420 


Value. 


11,903 

114 

110 

7,066 

12,660 

5,914 

112,503 

8,528 

l,2n 

28,604 
8,377 
4,536 
1,236 
5,421 
1,501 
1,048 

27,310 


Fiscal  year. 


1914 


Number. 


3,300 

21,100 

2,400 


561 

54,583 

31,230 

746,214 

50,839 

41,812 

54,478 

53,275 

26,675 

1,000 

29,828 

6,760 

95 

161,708 


Value. 


S552 

2,320 

228 


68 

6,606 

4,813 

97,810 

5,876 

4,288 

10,364 

6,780 

3,647 

270 

6,027 

931 

15 

22,379 


1015 


Number. 


11,850 


228,288  ,    1,285,858  172,064 


88,552 
130,427 
23,460 
170,680 
54,516 
75,742 
24,486 
25,268 
26,862 


15,042 

22,873 

24,624 

143,620 


838,002 


Value. 


81,356 


9,760 
11,002 
2,543 
23,488 
0,061 
7,936 
4,501 
3,846 
3,030 


2,432 
3,905 
2,566 

16,268 

101,923 


Included  in  "Electrical  appliances- All  other."  prior  to  1913. 
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DOMESTIC  EXPOBTS — contiDUed. 

Ineand€*utU  Icmpi — earban  filament — Continued. 
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DOMBSTiG  EXPOBTS — Continued. 

Incandescent  lampd^metal  filament.  * 

INCANDESCENT  LAMPS— METAL  FILAMENT.^ 


Exported  to— 


Fraiioe 

Ocmuuiy 

Italy 

Spain 

I  iiited  Kingdom 

Canada 

Panama 

Mexico 

Cuba 

Axcentina 

Braal 

Chile 

Peni 

Japan 

Austrulia 

Philippine  Islands. . 
British  South  Africa. 
All  other  couDtries. . 


Fiscal  year. 


1913 


Number. 


24 

541 

2,173 


27,573 

95,864 

24,154 

175,341 

149,722 

185,023 

151,954 

89,349 

53,018 


•*l 


Total. 


137,311 
38,041 
82,061 

151,344 


1,363,403 


Value. 


15 

170 

1,027 


10,168 
56,414 
6^840 
54,648 
37,591 
42,149 
53,251 
17, 701 
10,801 


34,100 
10,268 
17,933 
41,626 


894»e93 


1914 


1915 


Number. 


5,625 
1,471 
3,608 


1,012 
75»568 
66,020 

144,891 
73^904 
71,825 
56,555 
31,996 
20,524 
4,875 
67,499 
23,515 
31,735 

168,638 


849,261 


Value. 


$1,764 
246 
829 


278 

25,585 

18,153 

30,718 

18,181 

12,765 

24,669 

8,344 

4,186 

1,341 

12,802 

6,446 

6,359 

46,773 


Number. 

Value. 

7,351 

S9,937 

41,539 

10»515 

06,016 

11,726 

237,741 

35^439 

220,452 

62^003 

119,785 

26,184 

94,647 

19,807 

363,634 

74,166 

276,860 

31,320 

233,888 

38^865 

46,848 

6,386 

15.325 

3,699 

2,995 

741 

120,562 

24,913 

22,399 

6,421 

116,542 

12,069 

533,266 

98^868 

2,90%,M» 

473, 149 

Exported  to-^ 


Fiscal  year. 


1916 


1917 


1918 


Prance 

<«ermauy 

Italy 

Spain 

I  nited  Kingdom.... 

Canada 

Panama 

Mexico 

Cuba 

A.rgentiiia 

Brazil 

Chile 

Peru 

Japan 

AustraHa 

Philippine  Islands.. 
British  South  Africa. 
All  other  countries. . 


Number. 


167,402 


Total. 


.10,552 

68,520 
540,381 
537, 403 
•  26,067 
.M8, 477 
986,964 
584, 414 
753,812 
107,017 

70,168 

300 

479,224 

90,784 

429,549 

2,224,834 


7,670,868 


Value. 


%iD,439 


12,320 
16,221 
86^887 

135, 137 

4,956 

86,136 

172,489 
82,101 

100,940 
20,474 
10,902 
82 
91,708 
20^938 
57, 196 

343,113 


Number. 


59^743 


Value.     I  Number. 


$8,406 


3,332 


1,282,099 


68,518 

39,606 

60[474 

1,894,913 

296,141 

982,448 

1,274,888 

1,083,057 

1,675,827 

460,421 

110,576 

14,489 

370i  791 

238,654 

144,303 

1, 927, 492 


31,078 

8,600 

14»576 

460,936 

55,194 

167,621 

272.668 

215,756 

265,084 

93,078 

21,437 

3,728 

82,915 

37,904 

24,867 

379,954 


118,044 

29,979 

17,769 

3>  261, 113 

163,691 

1. 276, 739 

1,717,369 

1,707,946 

2, 558»  134 

755,470 

212, 552 

4,869 

55.%  621 

10fi^l90 

418, 185 

1,949,846 


10, 703, 531 


2,143,802     14,855,849 


Value. 


$3^01. 


24,041 

4,278 

808,785 

40,43S 

232,496 

416,356 

&'U,303 

440,962 

182,956 

53,125 

1,351 

98,009 

30,219 

73.335 

390^279 


3, 182, 516 


^  Included  in  "Electrical  Appliances— AU  othar''  prior  to  1913. 
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DOMESTIC  EXPORTS — Continued. 

IncandeKent  lamptt — metal  filament — Continued. 


Exported  lo — 


France 

Italy 

Spain 

I  nited  Kingdom 

Canada 

Panama 

Mexico 

Cuba 

Argentina 

Braril 

ChUe 

Peru 

Japan 

Australia 

Philippine  Islands.. . . 
British  South  Africa.. 
All  other  countries. . . 

Total 


Calendar  year. 


1918 


Number. 


1.635 

210,458 

20,538 

3,135 

2,421,952 

I73,(y07 

940,621 

1,702,090 

1,«50.260 

2.375.746 

958,401 

237. 159 

3.069 

882, 165 

176.992 

44w,  InW 

2,174.239 


14,585,106 


Value. 


12,577 

43,137 

6,325 

2,962 

581,720 

40,467 

223,173 

436, 77R 

454.026 

463,  M>S 

2.'^3.r>4o 

60,S7r 

1,277 

188,286 

43.964 

88.809 

477,462 


3,369,192 


1919 


Number. 


11,992 

583,368 

25,913 

5,325 

3,060.828 

122,841 

1,631,910 

983,575 

1,424,1.51 

2.987,276 

480,983 

:»5. 126 

8,898 

955,929 

508.283 

488.827 

3,456,735 


17,071.960 


Value. 


$3,244 

197,742 

9,353 

1.905 

901,927 

38,456 
352,392 
309,548 
448,370 
686.672 
147.784 

99,361 
2,290 
231.555 
161.349 
126,937 
955,432 


192U 


Number. 


55,634 

329,611 

76,878 

507,969 

3,906,807 
235,469 

1,146,467 

2,073,883 
682,544 

2.249.224 
222,927 
240, 193 
4.781 
479, 187 
103,159 
244.724 

3,583.206 


4,674,317 


16,142,663 


Value. 


124,198 

80,545 

26.124 

48,247 

974,411 

71,932 

316,775 

605,747 

153,266 

465,4.51 

.57.283 

65,149 

1,965 

117,052 

35,731 

68,846 

939,113 


4.051,835 


1921 


Number. 


93,505 
12,199 
148,351 
146,609 
746,660 
578,138 

1,442,339 
953,877 

1,380,044 

1,137,027 

196,559 

378,133 

825 

1,110,510 
109,056 
218, 134 

2,268,051 


Valu^. 


»41,4.Te 

4.77: 

49,210 

27.S51 

171.124 

176,43.*. 

456.  .M.^ 

290. 4r» 

392.49: 

301,96 » 

74. 7411 

10R.2» 

907 

365, 77^ 

.>4,17y 

70,lft> 

664.77^ 


10,920,017 


3, 148,fi.Vi 


ELECTRIC  IGNITION  AND  AUTOMOBILE  APPARATUS. 

Summary. 

Imition  apparatus  is  used  for  igniting  the  charge  in  internal 
comDustion  engines.  It  is  required  lor  automobiles,  tractors,  farm 
engines,  and  all  similar  engines.  Starting  and  lighting  appara- 
tus is  used  chiefly  on  passenger  automobiles.  It  includes  an  electric 
generator,  a  motor,  and  a  storage  battery.  Ignition  apparatus  is  of 
two  types,  the  magneto  and  the  battery  systems.  Since  passenger 
automobiles  usually  carry  a  battery  for  starting,  the  battery  system 
is  generally  used  for  such  cars,  while  for  trucks,  tractors,  farm  engines, 
and  similar  uses,  where  a  battery  is  not  otherwise  necessary,  the 
magneto  system  is  preferred.  Another  necessary  part  of  the  ignition 
system  is  the  spark  plug. 

"  In  1914  domestic  production  amounted  to  $22,260,847.  Since 
that  time  the  increase  has  been  great;  in  1919  magneto  manu- 
facturers alone  estimated  their  production  at  $17,000,000.  The 
census  reports  production  of  magneto  ignition  apparatus,  generators, 
spark  plugs  and  coils  for  1919  at  $51,286,793. 

Steel,  copper,  and  insulating  materials  constitute  the  essential 
raw  materials,  all  of  which  are  of  domestic  origin. 

Starting  and  lighting  equipment  is  made  by  quantity  production 
methods,  and  is  well  standardized.  Ordinary  machine-shop  equip- 
ment is  used,  and  hand  labor  is  minimized.  Magnetos  require  some- 
what more  skilled  treatment  and  more  hand  labor. 

The  two  principal  magneto  manufacturers  of  this  country  are  the 
successors  oi  German  firms  which  operated  branches  or  aflliliated  con- 
cerns here  before  the  war.  There  are  several  smaller  makers.  Start- 
ing and  lighting  equipment  is  made  by  a  number  of  firms,  includ- 
ing manufacturers  of  electrical  apparatus,  automobiles,  and  specialties. 
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Before  the  war  Germany  controlled  the  export  trade,  which  was 
chiefly  in  magnetos,  but  since  theii^ar  American  manufacturers  have 
built  up  a  considerable  business,  amounting  in  1920  to  $3,600,000. 
In  1921  exports  dropped  to  $1,318,614. 

In  1914  German  magnetos  and  parts  were  being  imported  at 
the  rate  of  $800,000  per  annum.  At  present  importation  is  small, 
but  no  statistics  are  available.  Practically  no  starting  and  hghting 
apparatus  is  imported. 

Germany  was  foremost  in  the  development  and  manufacture  of 
magnetos,  and  German  apparatus  was  considered  the  standard  of 
ciu^ity  throughout  the  world.  Since  the  war  the  industry  has  been 
cleveloped  in  Great  Britain,  France,  and  other  countries.  Starting 
an3  lifting  equipment  has  developed  more  slowlv  than  magnetos, 
and  the  foreign  industry  has  to  a  great  extent  followed  the  lead  of 
the  United  States.  •. 

Competition  in  starting  and  lighting  equipment  is  unlikely,  as  the 
industry  is  further  developed  in  the  Unitea  States  than  elsewhere, 
and  the  product  is  standardized  and  made  by  quantity  methods. 
Competition  in  magnetos  mav  ultimately  be  expected  from  Germany 
since  the  German  product  is  nigh  grade  and  can  be  produced  cheaply. 

General  Informatiox. 

Act  of  1913,  paraflTaph  167.  Articles  or  wares  not  specially  provided  for  in  this 
section;  *  *  *  {{  composed  wholly  or  in  chief  value  of  iron,  steel,  lead,  copper, 
braas,  nickel,  pewter,  zinc,  aluminum,  or  other  metal,  but  not  plated  with  gold  or 
silver,  and  whether  partly  or  wholly  manufactured,  20  per  centum  ad  valorem. 

DESCRIPTION . 

In  all  internal-combustion  engines  the  mixture  of  combustible 
vapor  or  gas  and  air^  after  having  been  drawn  or  injected  into  the 
cylinder,  must  be  ignited.  In  many  of  the  larger  stationary  engines, 
which  operate  at  nearly  constant  speed,  ignition  is  effected  oy  means 
of  the  heat  of  compression,  or  by  the  heat  of  compression  assisted  by 
a  hot  tube  in  the  cylinder.  In  the  case  of  the  smaller  engines  used 
on  automobiles  ana  elsewhere,  operating  at  wideljr  var^ng  speeds^ 
these  means  are  not  practicable,  and  electric  ignition  is  the  only 
satisfactorjr  method.  When  the  speed  of  an  mternal-combusion 
engine  is  widely  varied,  it  is  necessary  for  satisfactory  operation  that 
there  should  also  be  a  variation  in  the  point  of  the  piston  travel  at 
which  the  gas  is  ignited;  the  ease  with  which  this  is  effected  with 
electrical  ignition,  together  with  other  important  advantages,  makes 
its  use  universal.  In  the  electrical  i^tion  system  the  gas  is  ignited 
by  a  spark  sent  between  two  terminals  within  the  cylinder.  The 
source  of  the  current  may  be  a  magneto  (a  small  electric  generator 
geared  to  the  engine  shaft) ,  or  a  storage  battery  charged  from  a  small 
generator,  and  carried  on  the  car  primarily  to  operate  the  starting 
and  lighting  apparatus. 

Battery  ignition  systems, — Before  the  battery  current  can  be  used^ 
it  must  be  passed  through  a  series  of  devices,  called  the  interrupter, 
distributor,  induction  coil,  and  condenser,  which  greatly  increase 
the  pressure,  in  order  to  enable  it  to  jump  the  gap  in  the  cylinder, 
and  which  pennit  control  of  the  time  of  the  spark.     The  interrupter 
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is  a  mechanism  which  opens  the  circuit  at  the  required  time,  and 
creates  the  spark. 

The  distributor  is  a  revolving  switch  which  distributes  the  current 
to  the  several  cylinders  in  the  proper  sequ^ice.  The  induction  coil 
consists  of  two  carefully  insulated  coils  of  copper  wire,  wound  on  an 
iron  coiie,  which  increases  the  voltage  when  the  circuit  is  opened,  and 
enables  the  current  to  jump  the  gap  and  produce  the  spark.  The 
condenser  is  an  auxiliary  built  up  trom  thin  sheets  of  tin  foil  and 
insulatmg  material,  whicn  assists  the  operation  of  the  induction  coil. 
The  sparK  is  produced  between  two  terminals  in  the  spark  plug:  one 
of  the  terminals  is  clamped  in  insulating  porcelain  or  mica,  the  other 
being  connected  to  the  frame  of  the  engine.  The  interrupter,  dis- 
tributor, coil,  and  condenser  are  usually  assembled  in  one  unit. 
The  above  description  applies  to  the  battery  system  of  ignition. 
#  Mdgneto  ignition  syfttems. — In  the  magneto  svstem,  the  current, 
instead  of  bemg  derived  from  the  starting  and  lighting  generator,  and 
charged  in  the  storage  battery,  is  obtained  directly  from  a  generator 
called  the  magneto.  The  magneto  combines  the  functions  of  genera- 
tor, induction  coil,  distributor,  and  condenser  in  one  unit.  The 
secondary  winding  of  the  induction  c^il  is  over  the  generating 
winding,  and  revolves  with  it.  The  magneto  system  is  used  on  trucks, 
motor  cycles,  and  farm  engines,  which  are  usually  not  equipped  with 
electric  starting  and  lighting  systems,  and  consequently  do  not  carry 
a  storage  battery.  It  is  also  used  to  some  extent  for  passenger  cars, 
either  separately  or  in  addition  to  the  battery  system.  It  is  said  to 
be  somewhat  more  reliable  than  the  battery  system,  since  it  elimi- 
nates the  storage  battery,  and  is  especially  preferred  by  users  located 
in  countries  wnere  facilities  for  the  care  of  storage  batteries  are  not 
widely  distributed. 

Electric  starting  and  lighting  systems, — Passenger  automobiles  are 
also  provided  with  a  set  of  electric  lamps,  and  an  electric  motor  for 
cranking  the  engine,  which  is  thrown  out  of  gear  after  starting.  The 
current  supply  for  battery  ignition,  starting,  and  lighting  is  furnished 
by  a  generator,  or  in  some  of  the  smaller  cars  the  generator  and 
motor  are  combined  in  one  machine.  The  storage  battery  is  used  to 
supply  current  while  the  engine  is  not  running,  and  is  automatically 
connected  to  the  generator  by  a  regulator  for  charging  when  the  speed 
of  the  engine  becomes  sufficient  to  charge  the  battery,  and  is  dis- 
connected when  the  speed  drops  below  this  point.  Tlie  automobile 
type  of  equipment  diners  in  requirements  and  design  from  that  used 
for  general  power  work,  and  its  manufacture  is  carried  on  by  firms 
specializing  in  such  products,  or  by  separate  branches  of  electric 
manufacturing  companies.  The  tendency  in  America  is  to  stand- 
ardize on  battery  ignition  rather  than  ma^eto,  since  the  storage 
battery  is  rec^uired  in  any  event  for  the  starting  system.  In  Europe 
the  magneto  is  often  used  as  an  auxiliary  to  the  battery  system. 

DOMESTIC   PRODUCTION. 

In  1914  the  domestic  production  of  magneto  ignition  apparatas. 
spark  plugs,  coils,  etc.,  in  the  United  States  amounted  to  $22,260,847 
and  in  1919  to  $51,286,793.  Since  1914  the  production  of  automo- 
biles has  greatly  increased  and  a  much  larger  percentage  of  automo- 
biles is  supplied  with  electrical  equipment  in  addition  to  ignition 
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apparatus.  Manufacturers  estimate  the  production  of  magnetos 
alone  for  the  year  1920  at  about  700,000,  valued  at  $17,000,800,  an 
increase  of  40  per  cent  or  more  over  that  of  1919.  In  addition  to 
this  there  is  very  large  production  of  starting  and  lighting  and  bat- 
tery ignition  apparatus  and  spark  plugs.  In  1920  there  were  over 
1,800,000  passenger  automobiles  produced  in  the  United  States,  and 
practically  all  now  are  ecj^uipped  with  starting  and  lighting  apparatus, 
while  every  gasoline  vehicle  must  have  ignition  apparatus. 

Materims. — Iron,  steel,  copper  wire,  brass,  and  msulating  materials 
constitute  the  principal  raw  materials.  Parts  of  the  armatures  are 
built  up  from  steel  punchings.  All  the  materials  are  of  domestic 
origin,  and  the  supply  is  adequate.  The  quality  and  prices  of  ma- 
terials are  not  very  different  from  those  prevailing  abroad. 

Eouipment — The  equipment  is  of  the  usual  type  found  in  shops 
prociucmff  small  machine  parts.  Standard  machine  tools  are  used, 
fitted  with  special  jigs  and  fixtures,  and  some  special  machines  are 
used  for  operations  such  as  winding.  The  equipment  is  all  of  Ameri- 
can make,  and  the  quality  is  equal  to  that  available  in  foreign 
countries. 

Methods  of  j^rodvetion. — This  type  .of  apparatus  is  manufactured 
in  large  quantities,  and  is  highly  standardized.  The  designs  of  the 
various  makers  differ  in  detail,  but  each  manufacturer  puts  out  a 
complete  line  of  starting  and  lighting  or  ignition  apparatus^  or  both, 
which  differs  but  little  in  its  application  to  different  makes  of  cars 
and  engines. 

The  manufacture  of  magnetos  requires  more  skilled  labor  and  more 
hand  work  than  that  of  starting  and  lighting  equipment,  as  they  are 
more  closely  adjusted  and  of  more  delicate  construction.  Starting 
and  lighting  equipment  is  manufactured  by  the  quantity  production 
methods  applied  to  other  small  motors. 

Organization. — The  magneto  was  developed  in  Germany  and  was 
there  brought  to  its  greatest  perfection.  Before  1905  the  magnetos 
used  in  the  Unit^ed  States  were  for  the  most  part  imported  from  Ger- 
many, but  between  that  time  and  1910  the  aemand  became  so  great 
that  American  factories  were  built  and  operated  as  subsidiaries  of  the 
parent  concerns,  or  in  close  relation  witn  them.  In  1918  the  Alien 
Property  Custodian  took  control  of  two  German  companies  which 
were  operating  American  factories  producing  these  two  magnetos, 
and  they  were  later  sold  to  American  interests.  These  two  companies 
are  now  producing  the  greater  part  of  the  American  output;  one  of 
them  probably  produces  at  least  half.  There  are  in  addition  several 
other  important  but  smaller  concerns  manufacturing  magnetos. 
The  electric  starting  and  lighting  systems  are  a  purely  American 
development,  and  are  produced  by  a  number  of  firms.  Altogether 
there  are  perhaps  two  dozen  or  more  domestic  firms  making  electric 
equipment  for  internal-combustion  engines,  of  which  six  or  more 
make  both  ignition  and  starting  and  lighting  systems.  They  range 
in  size  from  small  concerns  making  only  a  specialty,  such  as  oattcry 
ignition  system  which  they  sell  to  the  producers  of  starting  and 
lighting  svstems,  to  large  firms  of  several  million  dollars  capital. 
Some  of  tnese  firms  were  organized  for  the  manufacture  of  automobile 
specialties,  while  others  are  manufacturers  of  other  electrical  prod- 
ucts, which  make  this  class  of  goods  as  an  additional  line.  In  addition 
to  the  riectrical  systems  made  by  manufacturers  of  electrical  goods. 
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several  of  the  automobile  makers,  i)articularly  those  of  the  lower- 
priced  cars,  produce  their  own  electrical  apparatus. 

Geographical  distribviion. — ^Production  is  largely  localized  in  the 
New  England  and  East  North  Central  States.  In  1914  Ohio,  Massa- 
chusetts, Indiana,  New  Jersey,  and  Connecticut  in  the  order  named 
were  the  largest  producers. 

History  oj  the  industry, — During  the  early  development  of  the  auto- 
mobile, progress  in  the  design  of  magnetos  and  other  ignition  equip- 
ment was  most  rapid  in  Germany,  and,  until  recently,  German  mag- 
netos w^ere  considered  superior  to  those  of  domestic  origin.  In  the 
early  automobiles,  ignition  was  effected  by  a  coil  and  vibrator  operated 
by  a  small  battery  carried  for  the  purpose.  The  magneto  replaced 
this  system,  doing  away  with  the  battery,  and  providing  a  more 
powenul  spark  by  reason  of  the  greater  power  available.  Later 
came  the  cievelopment  of  the  electric  starting  and  lighting  systems, 
recj airing  the  use  of  a  rather  powerful  storage  battery,  and  t£e  battery 
system  was  again  introducea,  in  an  improved  form.  The  magneto  no 
longer  has  the  advantage  of  eluninatmg  the  battery  on  passenger 
cars,  since  it  must  be  carried  for  operating  the  starting  system,  and 
battery  ignition  has  replaced  the  mi^neto  on  the  greater  number  of 

Eassenger  cars.     The  starting  and  lighting  equipment  for  automo- 
iles  is  an  American  development,  and  was  adopted  by  European 
manufacturers  considerably  after  it  was  in  wide  use  in  America. 

Domestic  prodvction  and. consumption. — In  1914  the  domestic  pro- 
duction of  magnetos,  spark  plugs,  coils,  ignition  apparatus,  and  similar 
material  amounted  to  $22,260,847,  and  in  1919  to  $51,287,000. 
Neither  imports  nor  exports  are  shown  for  that  period,  but  it  is 
likely  that  imports  exceeded  exports.  At  present  production 
probably  exceeds  the  domestic  consumption.  Production  of  mag- 
netos, excluding  other  electric  equipment,  in  1920  is  estimated  by 
manufacturers  at  about  $17,000,000. 

Exports, — Statistics  of  exports  are  not  available  before  1918.  In 
that  year  they  amounted  to  slightly  over  $3,000,000,  and  in  1920 
increased  to  approximately  $3,600,000;  in  1921  they  dropped  to 
$1,314,000.  Exports  went  chiefly  to  Canada,  Italy,  Australia,  Great 
Britain,  and  Japan.  Previous  to  the  war  there  was  comparatively 
little  export;  Grermany  was  the  largest  producer,  and  controlled  the 
export  trade  of  the  world.  Contrary  to  conditions  in  many  other 
machine  industries,  exports  to  the  manufacturing  countries  are  large, 
since  this  class  of  equipment  is  used  chiefly  by  manufacturers  of 
automobiles  and  engines. 

FOREIGN    PEODUCTION. 

Great  Britain. — At  the  beginning  of  the  European  war  only  oue 
English  firm  made  magnetos,  and  that  on  a  very  limited  scale,  not 
more  than  about  100  per  month,*  which  was  a  negligible  factor  in  the 
industry.  The  general  feeling  was  that  high-grade  magnetos  could 
be  obtained  only  from  Germany.  At  the  beginning  of  the  war 
difficulty  was  met  in  obtaining  materials,  iucludmg  permanent  raag- 
uets,  molded  insulation,  and  the  required  grades  oi  treated  paper, 
silk,  varnish,  and  insulation  for  wire.  Several  British  firms  under- 
took the  manufacture  of  .magnetos,  and  by  forming  an  association. 

1  Automotive  Industries,  Nov.  27, 1919. 
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called  the  British,  Ignition  Apparatus  Association,  which  cooperated 
and  exchanged  experience,  soon  produced  satisfactory  magnetos. 
There  were  m  1918  fourteen  firms  producing  magnetos,  their  output 
being  about  130,000.^  The  adoption  of  starting  and  lighting  syst^ns 
by  British  automobile  manufacturers  came  much  later  than  by 
American  makers,  and  it  was  not  until  1920  that  electric  starting  and 
lighting  systems  became  practically  imiversal  on  British  cars.  The 
manufacture  of  spark  plugs  followed  a  course  similar  to  that  of 
mag:netos.  At  the  beginning  of  the  war  only  three  British  firms  were 
making  spark  plugs,  with  an  output  of  about  420  per  month,  while 
at  the  end  of  1919  the  output  was  over  300,000  per  month.' 

France. — ^The  German  firm  of  Robert  Bosch  was  organized  and 
active  in  France  before  the  war  and  supplied  most  of  the  demand. 
In  1914  the  Soci6t6  Anonyme  d'Equipment  Electrique  des  V6hicules 
was  organized  to  take  over  this  business.  The  French  product  is  of 
high  quality,  but  is  probably  not  produced  in  sufficient  quantity  to 
introdiice  conipetition  with  the  American  product. 

Germany, — Germany  may  be  said  to  be  the  original  home  of  the 
magneto,  and  German  instruments  were  shipped  aU  over  the  world 
and  recognized  as  the  standard  of  excellence,  but  Germany  has  lost 
this  commandin?^ position  through  the  development  of  the  industry 
in  England,  the  united  States,  and  elsewhere  during  the  war.  The 
principal  makers  are  all  at  Stuttgart.  There  are  also  a  number  of 
smaller  German  firms  producing  magnetos,  some  of  which  have  been 
imported  into  the  United  States. 

IMPORTS. 

Conoiplete  statistics  are  not  available.  Imports  of  German  magnetos 
and  parts  were  considerable,  even  after  the  establishment  of  American 
branches  of  the  Eiu*opean  makers,  amounting  in  the  first  six  months 
of  1914  to  $393,656,  or  at  the  rate  of  about  $800,000  per  annum. 

COMPETITIVE   CX)NDITIONS. 

The  three  general  divisions  of  electrical  equipment  for  internal 
combustion  engines  are  ignition  systems,  electrical  starting  and  light- 
ing sj^stems,  and  spark  plu^.  The  manufacture  of  starting  and 
ligntmg  equipment  is  along  lines  similar  to  that  of  electric  power 
apparatus,  although  the  designs  are  somewhat  specialized,  and  the 
equipment  is  maiiuy  produced  by  special  firms.  This  class  of  equip- 
ment was  in  wide  use  in  this  country  before  it  was  adopted  to  any 
extent  in  Europe,  and  the  industry  is  at  present  in  a  strong  position, 
domestic  manufacturers  not  anticipating  foreign  competition.  It 
does  not  appear  that  any  goods  of  this  class  have  been  imported. 

The  manufacture  of  magnetos  in  the  United  States  was  developed 

Erincipally  under  the  control  of  German  interests,  and  until  the 
erinning  of  the  war  was  carried  on  largely  as  a  branch  of  the  German 
industry.  It  requires  more  skilled  labor  and  more  handwork  than 
the  production  oi  other  types  of  equipment.  Under  American  man- 
agement the  quality  of  the  product  has  been  maintained  or  improved 
upon,  and  it  is  likely  that  any  foreign  competition  which  may  dfcvelop 

*  British  Board  of  Trade  Journal,  Dec.  5, 1918. 
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in  the  future  will  be  upon  a  price  basis.  At  the  present  time  importa- 
tion of  the  former  German  machines  is  controlled  by  patents,  but 
such  protection  will  soon  be  weakened  by  their  expiration,  and  in  this 
connection  it  is  worthy  of  note  that  not  only  the  competing  article 
but  its  trade  name  would  be  similar.  Figures  obtained  showing  the 
cost  of  production  of  identical  magnetos  made  by  a  German  parent 
concern  and  by  their  affiliated  factory  in  the  United  States  durinff 
the  years  1913  to  1915  indicate  that  tne  combined  cost  of  labor  and 
material  for  the  American  plant  was  about  60  per  cent  higher  than 
the  total  cost,  including  overhead,  for  the  German  product.  Cost 
statements  of  American  makers  at  the  present  time  (1921)  show  that 
direct  labor  amounts  to  somewhat  less  than  20  per  cent  of  the  total 
cost  of  production.  Wages  prevailing  at  domestic  magneto  works 
are  at  present  slightly  more  tnan  twice  those  paid  in  1913,  and  have 
recedea  somewhat  from  the  high  point  reached  in  1920.  While  some 
of  the  manufacturers  report  tnat  they  have  no  fear  of  foreign  com- 
petition in  the  domestic  market,  others,  especially  those  producing 
the  former  German  types,  believe  that  active  efiForts  will  be  made  by 
the  German  manufacturers  to  regain  a  share  of  their  former  trade  in 
this  country. 

The  British  industry  is  of  more  recent  origin  than  the  American, 
and  in  1918  the  British  Committee  on  Commercial  Policy  reported 
that  the  British  magneto,  though  of  equal  quality,  was  not  able  to 
compete  with  the  American  in  price. 

Spark  plugs  have  been  imported  to  some  extent  in  the  past,  and  at 
present  there   are   a  few  coming  from  England.     It  would  seem 

grobable  that  an^^  future  competition  on  the  basis  of  price  will  be  from 
fermany. 

The  sale  of  equipment  of  this  class  depends  chiefly  upon  its  adop- 
tion by  manufactiu-ers  of  internal-combustion  engines,  and  the  state- 
ment IS  made  by  importers  that  no  such  American  manufacturer  is 
now  using  foreign  magnetos  or  other  electrical  equipment  as  a  part 
of  his  regular  specifications.  While  this  statement  has  not  been 
definitely  verifiea,  it  is  known  that  such  use,  if  any,  is  very  limited. 

TAHIFF   CONSIDERATIONS. 

Customs  appraisers  state  that  spark  plugs  are  at  present  imported 
under  three  rates  of  duty,  as  parts  of  automobiles^  motor  cycles,  and 
airplanes,  and  it  is  a  matter  ox  some  difficulty  to  determine  for  which 
of  these  uses  the  article  is  intended.  Magnetos  were  formerly 
largely,  and  now  are  to  some  extent,  imported  in  parts,  which  might 
be  assembled  in  this  coimtry,  and  if  they  were  to  be  given  a  separate 
classification,  it  would  be  essential  to  specify  parts  as  well  as  the 
finished  articles. 
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Statistical  Material, 
domestic  exports. 

Magnetos y  spark  plugs,  ete,^ 


Exported  to— 


France 

Italy 

Spain. , 

United  Kingdom . . . 

Canada 

Panama 

Mexico 

Cuba 

Argentina 

Biazil 

Oulc 

Japan 

Australia 

New  Zealand 

Philippine  Idandfl. . 
British  South  AMca 
AH  other  coantries . . 

Total 


Fiscal 
year 
1918. 


1349,087 

758,868 

68,604 

715,464 

490,258 

9,087 

20,573 

45,748 

106,610 

36,740 

31,644 

36,811 

124,012 

44,713 

19,942 

62,  sn 

265,387 


3,167,325 


Calendar  year. 


1918 


1170,018 

673,272 

35,041 

485  244 

543,234 

9,625 

28,000 

09,441 

112,546 

90,376 

37,576 

32,075 

143,431 

56,731 

26,701 

49,850 

226,544 


2,740,705 


1919 


129,413 

526,245 

99,311 

194,789 

633,130 

1^242 

51,735 

79,041 

127,683 

57  540 

28,786 

180,  an 

2n,8M 
89,216 
30,915 
85,427 

520,131 


loao 


3,034,775 


$43,619 

143,838 

66,862 

365,622 

1,030,362 

19,171 

78,735 

166,034 

185,618 

91,514 

13,195 

126,398 

160,743 

119,450 

127^266 

10&212 

755,900 


3,601,419 


1921 


161,288 

2,108 

31,972 

143 

366,610 
11,812 
50,668 
60,060 

145,050 
44^206 
0,685 
40;805 
77,440 
20,623 
34,685 
23,410 

313,146 


1,313,614 


*  Included  in  "Electrical  machinery,  etc.,  all  other,"  prior  to  1018. 

WIRES  AND  CABLES.' 

General  Information. 

Act  of  1913,  paragraph  114.  *  *  *;  wire  compoeed  of  iron,  steel,  or  other  metal, 
except  gold  or  silver,  covered  with  cotton,  silk,  or  other  material;  *  *  *  tele- 
Rrapn,  telephone  and  other  wires  and  cables  composed  of  metal  and  rubber,  or  of 
metal,  rubber,  and  other  materials;  *  *  *  all  other  wire  not  specially  provided 
for  in  tMs  section  and  articles  manufactured  wholly  or  in  chief  value  of  any  wire  or 
wires  provided  for  in  Uiis  section;  all  the  foregoing  15  per  centum  ad  vpilorem.    *    *    * 

DESCRIPTION. 

Cables  are  of  two  general  classes,  those  for  conducting  power  cur- 
rents and  those  for  signaling  currents.  They  are  bare  or  insulated 
according  to  the  service  for  which  they  are  used.  For  power  cables, 
the  insulation  most  commonly  used  is  paper  saturated  with  petroleum 
compounds;  rubber  and  rubber  compounds  are  also  wiaely  used, 
especially  for  interior  work,  and  other  materials  such  as  asbestos, 
varnished  cambric,  and  various  compounds,  are  employed  to  a  con- 
siderable extent. 

Power  cables  are  intended  for  carrying  currents  of  relatively  high 
voltage  and  intensity  for  supplying  electric  power  and  light,  whereas 
telephone  and  telegraph  cables  are  designed  for  use  only  with  currents 
of  nttle  strength.  Insulated  power  cables  when  installed  under- 
ground are  commonly  placed  in  eartheuware  ducts  or,  sometimes,  in 
iron  or  fiber  tubes.  They  are  insulated  by  a  covering  which  ordi- 
narily consists  of  layers  of  paper  saturated  with  petroleum  compounds 
and  protected  from  the  action  of  water  by  a  lead  sheath.  Another 
widely  used  variety  of  power  cable  is  insulated  with  varnished 
cambric  saturated  with  nondrjring  linseed  oil  and  asphaltic  compounds. 

_^ _  _   _  _    _ » 

^  A  aomtwhftt  more  «xtende(}  dlscuasLon  of  thte  suMect  will  be  found  in  the  Tariff  Isfonnatton  Sunrty 
'insulated  Wires  and  Cables,"  printed  in  the  pamphlet  on  Wire  (C-8). 
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This  type,  when  protected  by  a  lead  sheath,  has  the  advantage  of 
greater  resistance  to  water  than  the  paper-insulated*  cables  and  is 
therefore  used  where  the  requirement  as  to  moisture,  heat,  and 
flexibility  are  more  exacting.  It  is  also  used  in  interior  work,  in 
which  case  it  is  ordinarily  provided  with  a  braid  covering  instead  of  a 
lead  sheath.  Sometimes  it  is  protected  by  a  covering  of  jute  and 
steel  tape  and  laid  directly  in  the  ground.  Rubber-covered  power 
cables  are  used  extensively  for  smdl  wires  and  cables  in  buildinGrs 
and  for  outside  instaUations  exposed  to  water,  and  in  submame 
work.  Telephone  cables  are  ordinarily  insulated  with  dry  paper 
and  protected  by  a  lead  sheath.  The  chief  problem  here  is  not  so 
much  to  obtain  the  requisite  insulation  but  rather  to  twist  the  wires 
in  reverse  layers  so^as  to  prevent  setting  up  of  induced  currents  that 
will  interfere  with  the  clear  transmission  of  speech.  Submarine  tele- 
graph cables  are  another  highlj  specialized  class  of  cable;  these 
cables  are  ordinarily  insulated  with  gutta-percha  and  protected  from 
mechanical  injury  by  an  armor  of  strandea  wire. 

In  addition  to  the  above  types  there  are  many  varieties  of  flexible 
cords — such  as  lamp  cord,  heater  cord,  and  telephone  cord — the 
manufacture  of  whi^  forms  an  important  branch  of  the  industry. 
Lamp  cord  is  rubber  covered,  with  an  outer  braid  of  cotton  or  silt. 
Heater  cord  has  an  additional  cover  of  asbestos  for  protection  from 
heat.  For  low  tension  overhead  lines,  a  covering  of  cotton  braid 
saturated  with  tarry  or  asphaltic  compounds  is  often  used,  as  it  gives 
an  appearance  of  security  although  it  affords  little  real  protection 
against  dangerous  voltages.  Among  other  types  of  insulated  wire 
and  cable,  may  be  mentioned  the  flexible  armored  cable  used  in 
great  quantities  for  interior  wiring  and  which  has  a  rubber  covering 
wrapped  with  cotton  braid  and  armored  with  spiral  steel  tape  to 
obviate  the  use  of  conduit  when  it  is  run  through  the  walls  of  a 
building;  oil  resisting  armored  cable  for  automobile  wiring;  cotton 
and  silk  covered  magnet  wire  having  no  compound  in  its  covering 
and  used  for  winding  coils;  and  enameled  wire  which  is  insulated 
with  a  thin  coat  of  enamel  and  is  used  for  winding  coils  (it  occupies  less 
space  than  other  forms  of  insulated  wire). 

DOMESTIC  PBODUOTION. 

The  production  of  insulated  wires  and  cables  in  the  United  States 
as  reported  by  the  Federal  Census  amounted  to  $125,880,847  in  1919, 
and  $69,505,573  in  1914.  Manufacturers' estimates,  probably  based 
on  a  somewhat  different  classification,  valued  the  production  m  1920 
at  $128,000,000. 

Raw  materials. — Copper  is  the  material  most  used  in  all  classes  of 
conductors  although  aluminum  is  of  increasing  importance,  especially 
for  long  distance  transmission  lines.  Copper  prices  average  a  trifle 
lower  in  this  country  than  abroad  while  aluminum  is  generally  more 
costly  in  the  United  States.  The  raw  material  cost  of  the  insulating 
materials  is  ordinarily  a  less  important  item  than  that  of  the  copper 
wire,  and  American  manufacturers  are  about  on  an  equal  footing 
with  those  in  European  countries  in  obtaining  supplies  of  cotton, 
cambric,  pitch,  etc.,  out  ordinarily  they  must  pay  a  little  more  for 
crude  ruDDer.  In  submarine  telegraph  cable,  a  rather  small  branch 
of  the  industry,  mitta  percha  is  used.  Lead  sheathing  will  also  be 
more  costly  in  mis  country  than  abroad  \mder  normal  conditions. 
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Methods  of  production. — ^Manufacturers  of  insulated  cable  purchase 
wire  from  the  drawers  and  apply  the  insulation.  This  is  almost 
wholly  a  machine  process  carried  on  in  specially  designed  machines. 
Uonsiderable  experience  is,  however,  required  to  produce  satisfactory 
cables.  The  strands  of  an  ordinary  power  cable  are  braided  in 
machines  similar  to  those  used  in  making  rope.  For  paper-covered 
cable,  the  paper  is  braided  on  and  the  cable  is  then  coued  and  dried 
in  a  vacuum  tank  into  which  the  petrolatum  compound  is  later 
admitted.  Findly  the  cable  is  passed  through  a  cvlinder  <^ntaining 
lead  heated  to  a  plastic  condition  (just  below  tne  melting  point) 
and  out  through  a  nole  slightly  larger  than  the  cable.  As  uie  cable 
passes  out  enough  lead  is  extruded  (by  means  of  a  plunger  in  the 
cylinder)  to  form  a  sheath.  Varnished  cambric  cable  is  made  by 
a  similar  process  except  that  the  compound  is  appUed  to  the  cambric 
as  it  is  being  wound  onto  the  copper.  For  ruober  covered  cable, 
the  rubber  compound  is  mixed  ana  kneaded  by  steel  rolls  and  then 
either  molded  into  strips  and  braided  on  like  paper  or  molded  onto 
the  cable  as  it  passes  between  grooved  wheels  or  rolls.  The  cable  is 
then  coiled  into  tanks  in  which  the  rubber  is  vulcanized.  Wire  is 
insulated  by  the  same  process  as  that  used  for  cable. 

Organization. — Cable  is  made  mainly  in  the  large  electrical  estab- 
lishments although  there  are  a  number  of  smaller  firms  in  the  business 
most  of  whioh  specialize  upon  onlv  a  few  lines.  For  the  production 
of  a  full  line  of  cable  a  consideraole  investment  is  required  in  both 
machinery  and  stock.  In  1914,  64  establishments,  whose  chief 
products  were  electrical  machinery  and  suppUes,  furnished  the  bulk 
of  the  production.  The  wire  departments  oi  13  rolling  mills  suppUed 
a  total  of  22.6  per  cent  of  the  output  of  all  the  insmated  wire  and 
cables  in  thatyear. 

Exports. — ^The  exports  of  insulated  wire  and  cable  in  1921  amounted 
to  $8,573,820,  whicn  was  about  four  times  the  annual  average  just 
before  the  war. 

FOBEION   PEODUOTION. 

Great  Britain  is  the  foremost  foreign  producer  of  insulated  wire  and 
cable  and  easilv  the  largest  exporter.  The  quality  of  British  cables 
is  high  and  well  advertised  throughout  the  world.  Germany  is  also 
a  lar^e  producer,  but  German  cable  is  said  to  be  cheap  in  price  and 
inferior  m  quality.  Japan  is  well  supplied  with  copper  and  is  rapidly 
increasing  ner  production,  but  Japanese  cables  have  not  yet  estab- 
lished a  reputation. 

IMPOBTS, 

Separate  figures  as  to  imports  are  not  available.  It  is  well  known, 
however,  that  there  is  little  importation  although  there  have  been 
some  recent  efforts  to  introduce  loreign,  particularly  Japanese,  cables 
in  the  American  market. 

PRIOES. 

Comparisons  between  domestic  and  foreign  prices  involve  a  careful 
study  of  the  relative  qualities  of  a  variety  of  grades  since  the  con- 
struction of  cables  designed  even  for  similar  purposes  will  differ  some- 
what according  to  the  country  in  which  they  are  made.  American 
prices  have  declined  by  almost  one-half  within  the  last  12  months 
(July,  1921). 
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COMPETITIVE   CONDITIONS. 

Foreign  competition  has  not  been  an  important  factor  in  the  Amer- 
can  market  for  wire  and  cable  and  the  imports  in  the  past  have 
been  extremely  small.  The  only  form  of  cable  which  is  not  obtain- 
able in  sufficient  quantity  and  of  satisfactory  ^rade  from  domestic 
makes  is  submarine  telegraph  cable  and  this  is  distinctly  not  im- 
portant as  compared  witn  tne  total  output  of  insulated  wire  and 
cable.  British  cable  makers  are  backed  by  years  of  experience,  and 
wages  in  England,  Germany,  and  Japan  are,  of  course,  lower  than  in 
the  United  States.  Labor,  however,  is  a  less  important  itom  in  cable 
manufacture  than  in  most  other  branches  of  the  electrical  industry. 
Except,  perhaps,  in  the  smallest  wires,  raw  material,  especially  cop- 
per, constitutes  the  more  important  factor  in  cost.  The  large  home 
market  and  the  slightly  lower  price  of  copper  in  this  country  offset 
to  some  extent  differences  in  wage  scales  here  and  abroad. 

Statistical  Material, 
domestic  exports. 

Insulated  wire  and  cables.^ 


Fiscal  year. 


Exported  to — 


France 

Germany 

Italy 

Spain 

Inited  Kingdom 

Canada 

Panama 

Mexico 

Cuba 

Argentina 

Brazil 

Chile 

Japan , 

Australia 

Philippine  Islands. . 
British  South  Africa 
All  other  countries. . 

Total 


Exported  to  - 


France 

Italy 

Spam 

United  Kingdom. 

Canada 

Panama 

Mexico 

Cuba 


Argentina. 

Brazil 

Chile 


Japan 

Aastralia 

Philippine  Islands. . 
British  South  Africa 

Norway. 

Dutch  Kast  Indies . . 
All  other  countries. . 


Total. 


19U 


11,784 
344 

6,3fi9 
111,809 
133,403 
266,794 
273,241 
100,228 
215,427 

12,490 
322,856 

45,962 

27,962 
121,181 
103,397 

15,868 
233,119 


1915 


$153,831 


1,992,304 


18,387 

35,545 

272,207 

137,485 

194,863 

41,665 

166,026 

83,678 

143,076 

65,150 

54,786 

64,304 

*»,973 

30,244 

369,630 


1916 


tlo2,651 


1,911,850 


47,256 

S6,975 

663,615 

148,126 

253,926 

58,398 

281,262 

140,146 

286,118 

117,867 

7,718 

66,360 

45,332 

16,601 

802,798 


1017 


S1,064,5M 


3,157,239 


36,571 

234.003 

758,946 

180,173 

224,817 

188,824 

495,005 

222,318 

571,017 

381,765 

23,661 

72,8BO 

56,436 

28,303 

1,753,957 


7,102,204 


Calendar  year. 


19IS 


S7K^6« 


77,731 
11«,4M 
112. 4S 
2B6.f^ 

4ei,o> 

214.«l 

•I5,M 

715.^2 

356. 7B 

11.5M 

95, «: 
l.l«Z,2!3 


5.730,; 


1918 


$382,525 
74,821 
294,638 
251,248 
181.128 
343,616 
300,858 
615,375 
353,741 
663,749 
496,341 
9,474 
444,049 
141,502 
52,675 
163,176 
281,753 
654,260 


5.004,939 


1919 

$134,667 

40,401 

106,653 

258,019 

197,729 

84,140 

339.810 

549,060 

601,355 

978,757 

300,425 

71,892 

127,582 

291,113 

233,147 

1,671,312 
292,207 

2,446,048 


8,816,212 


1930 

$101,  ni 
124,109 

77,800 
450,089 
271,261 
237,619 
586.285 
944,387 
465,193 
1,266,802 
136,040 

49,371 

64,866 
431,321 

33,085 

602.214 

111.8S8 

2,2n,TB5 


$U4.414 
107.631 

7».«B 
2U.4tt 
19l.m 

?(IM1 


6,208,639 


740;  an 

20.m 

lQ9,5n 
175, 3» 

r.iu 
m.iif 


t^m^m 


>  Included  in  "Electrkal  appUanoes,  etc.,"  prior  to  1914. 
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ELECTRICAL  WIKING  DEVICES  AND  INSULATIONS. 

SUMHABT. 

Wiring  devices  include  lamp  sockets,  small  switches  for  interior 
use,  cut-outs^  attachment  plugs,  and  similar  articles.  They  are  used 
in  wiring  buildings  for  makiiig  connections  for  lamps,  flexible  cords, 
and  fuses.  They  generally  consist  of  porcelain  bases,  upon  which 
are  mounted  conducting  parts  of  copper  or  brass,  and  may  include 
a  casing  or  shell  or  brass. 

Insulators  are  porcelain,  or  sometimes  glass,  supports  for  electrical 
wires  and  cables  where  carried  on  pole  Tines  and  elsewhere.  They 
are  attached  to  the  cross  arm  of  the  pole  by  a  pin,  or  are  suspended 
from  it  by  a  cable. 

EUelTKal  vnring  dtvktM  aiut  iiUulatorM — Production. 


•  Flfurw  not  avillable. 

Exact  figures  are  difficult  to  obtain,  as  a  great  variety  of  articles 
of  this  general  type  might  be  classified  under  this  or  under  other 
headings.  Approximate  figures  for  the  Census  of  1914  and  for  that 
of  1919  are  »23,101,542  and  $78,320,832,  respectivelv.  This  should 
not  be  accepted  as  an  indication  of  the  growth  of  tne  industry,  for 
the  reason  stated  before. 

The  raw  materials  are  porcelain,  or  the  materials  used  in  its  manu- 
facture, copper,  brass,  and  small  iron  screws. 

Wiring  devices  are  produced  in  lai^o  quantities  and  are  well 
standardized  articles.  Automatic  machmery  is  used  for  the  metalhc 
parts.  The  porcelain  parts  must  be  made  to  more  accurate  dimen- 
sions than  is  the  case  with  other  porcelain  ware. 

Wiring  devices  and  insulators  are  made  by  the  large  concerns 
manufacturing  electrical  apparatus  and  also  by  other  firms  special- 
izing in  these  products.  The  greater  part  oi  the  oi^tput  is  from 
estaolishments  of  moderate  or  large  size. 

Export  statistics  include  fixtures;  in  1920  exports  of  the  two  classes 
of  products  amounted  to  $3,386,068,  the  greater  part  of  which  went 
to  Canada  and  Latin  America.  In  1921  exports  decreased  to 
81,848,793. 

Competition  in  export  markets  is  met  from  lower  grade  goods  from 
Europe,  which,  however,  are  acceptable  to  the  trade  m  such  countries. 
Little  materifd  of  cheaper  grades  is  made  by  American  manufacturers 
for  export. 

No  statistics  of  imports  are  available.  It  is  difficult  to  find  evi- 
dence of  any  considerable  importation  of  such  goods,  or  examples  of 
foreign  materials  in  use  in  the  United  States. 
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Eorcelain  body,  to  which  the  currentrcarrying  and  moving  parts  are 
olted.  They  may  be  self-contained  and  moimted  directly  in  the 
wall,  or  may  oe  inclosed  in  a  steel  box  se|t  in  the  wall,  and  covered  by 
a  finished  brass  plate.  The  mechanism  &ay  be  operated  by  a  revolv- 
ing key,  push  button,  or  other  device.  Switches  for  controlling  larger 
motors,  or  groups  of  lamps  are  usually  of  the  knife  type,  in  which 
pivoted  copper  blades  may  be  thrown  in  or  out  of  spring  clips.  These 
switches  are  mounted  on  porcelain  or  slate  bases,  and  indude  a  va- 
riety of  forms,  depending  upon  the  operation  to  be  performed  and 
the  character  of  tne  circuits.  Since  tne  live  parts  are  exposed,  the 
switches  are  inclosed  in  cabinets. 

Cut-outs  and  fuses. — ^A  fuse  is  a  short  length  of  alloy  wire  having  a 
low  melting  pomt;  it  is  inserted  in  a  circuit  to  protect  the  connected 
apparatus  against  damage  from  excessive  ciurents.  If  the  current 
increases  beyond  a  fixed  value,  the  heat  developed  melts  or  vaporizes 
the  fuse  wire  and  interrupts  the  current.  For  protection  against  fire, 
the  fuse  is  generally  inclosed  in  a  porcelain  shell,  or  in  a  cartridge  con- 
taining material  for  quenching  the  explosion  of  vapor.  A  cut-out 
is  a  porcelain  base  provided  with  connections  for  holding  the  fuses, 
and  may  also  include  a  switch.  Cut-outs  and  switches  are  often 
inclosed  in  steel  cabinets.  In  lar^e  installations,  many  switches  and 
cut-outs  are  assembled  on  a  panel  board,  using  copper  bars  for  con- 
ductors, and  placed  in  a  cabinet. 

Sunichhoara  panels. — ^Where  larger  amoimts  of  power  are  used,  and 
in  generating  stations,  the  control  equipment  is  larger  and  more 
complex,  ana  is  mounted  on  switchboiura  panels.  These  panels  are 
of  slate  or  marble,  and  are  usually  made  up  in  the  factory,  with  the 
wiring  assembled.  In  large  panels  the  wiring  is  in  the  form  of  heavy 
copper  bars,  called  bus  bars. 

insvlators. — ^In  addition  to  the  articles  mentioned  above,  which 
have  both  insulating  and  current  canying  parts,  there  is  a  class  of 
articles  used  only  as  insulating  supports  or  protection  for  electric 
circuits.  Most  important  in  this  class  are  line  insulators,  used  for 
supporting  wires  and  cables  on  pole  lines,  to  prevent  the  escape 
of  current.  They  may  be  of  glass  or  porcelain;  dass  is  often  used  for 
the  lighter  lines,  especially  for  telegraph  and  t^ephone  Unes,  on  ac- 
count of  its  cheapness,  but  porcelain  is  in  general  use  for  the  heavier 
lines  and  for  those  of  high  pressure,  on  account  of  its  better  mechani- 
cal characteristics.  Insulators  are  of  several  types;  the  pin  type  has 
a  hole  to  receive  a  wooden  or  metal  pin,  which  is  cemented  to  the 
insulator,  and  bolted  to  the  cross-arm;  the  suspension  type  for  higher 
voltages  is  made  in  the  form  of  specially  shaped  disKs,  suspended 
one  from  another,  the  cable  being  suspended  from  the  lowest.  Other 
forms  of  insulators  are  the  small  porcelain  knobs  and  cleats  and 
unglazed  tubes  used  in  interior  wiring,  and  for  carrying  wires  over 
buudingB,  and  bushings;  some,  of  large  size,  are  used  to  protect  the 
terminds  of  electrical  apparatus,  sudi  as  transformers  and  circuit 
breakers.  While  the  construction  of  insulators  appears  simple,  they 
have  been  made  the  subject  of  exhaustive  research  and  mathematical 
calculation. 

Conduits. — Where  power  lines  are  carried  underground  the  cables 
are  usually  placed  in  duct  lines  built  from  short  lengths  of  vitrified 
clay  conduit  set  end  to  end,  and  cemented.  This  conduit  is  made 
witn  from  one  to  six  cable  ducts. 
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DOMESTIC  PRODXJCTION. 

In  1914  the  production  of  wiring  devices  in  the  United  States 
amounted  to  S9,337,722,  excRisive  of  insulators,  switchboards,  or  con- 
duits. The  value  of  production  in  1919  was  $34,814,276.  The  produc- 
tion of  electrical  porcelain  in  1918  amotinted  to  $12,505,970,  having 
nearly  tripled  in  value  in  three  years.     In  1914  it  was  $4,130,270. 

Materials. — ^For  the  metallic  portions  of  wiring  devices  copper  is 
used  on  account  of  its  electrical  conductivitv;  where  greater  stiffness 
is  reauired  for  thin  parts,  brass  is  used.  The  blades  of  the  heavier 
switcnes  and  bus  bars  for  switchboards  are  of  rolled  copper.  For 
such  parts  as  carry  heavy  currents,  purity  is  essential,  as  small  amounts 
of  impurities  may  affect  the  electrical  conductivit^r  and  cause  heating 
and  loss  of  power.  The  principal  materials  used  in  porcelain  manu* 
facture  are  china  clay,  ball  clay,  flint,  and  feldspar.  Clay  is  widely 
distributed  throughout  the  southeastern  States,  but  considerable 
quantities  of  both  china  and  ball  clay  are  imported  from  England. 
English  ball  clay  is  said  to  give  a  firmer  body  to  the  product,  and  the 
imported  china  clay  improves  the  appearance.  During  the  war 
chma  day  was  obtained  chiefly  from  Florida.  Tennessee  is  an  im- 
portant source  of  domestic  ball  clay.  Flint  and  feldspar  are  foimd 
throughout  the  Eastern  States,  ana  feldspar  is  also  imported  from 
Canada.  Whiting  is  also  one  of  the  constituents  of  porcelain.  Slate 
is  commonly  employed  for  the  panels  of  switchboards,  and  is  selected, 
because  it  is  free  from  naetallic  veins,  which  would  impair  its  insulat- 
ing properties.  Marble  is  also  used,  and  the  varieties  usually  selected 
are  the  blue  Vermont  and  pink  Tennessee. 

Equipment, — ^Most  of  the  metallic  parts  of  the  smaller  fittings  are 
stamped  out  on  presses  or  turned  on  automatic  screw  machines. 
Blades  for  the  larger  switches  and  bus  bars  are  rolled.  For  porcelain 
manufacture  the  equipment  consists  of  grinding,  mixing,  and  boltine 
mills,  presses,  molas,  drying  sheds  and  ovens,  all  of  which  are  oi 
American  make. 

Methods  of  production, — This  class  of  goods  is  well  standardized 
and  made  hj  quantity  production  methods.  The  porcelain  materials 
are  groimd  m  mills,  and  after  thorough  mixing  and  bolting,  are  put 
through  filter  press  and  pug  mills,  driea  and  pulverized,  and  are  forced 
into  tne  molds  by  hand  screw  presses,  then,  dried,  baked,  and  slowly 
cooled.  If  a  glazed  finish  is  desired  the  slip  is  painted  on  before 
baking.  It  is  necessary  that  electrical  porcelain  shall  have  a  non- 
absorbent  body,  so  that  it  will  not  take  up  water  and  lose  its  insulat- 
ing value.  In  this  respect  it  differs  from  porcelain  used  for  other 
purposes.  Porcelain  for  use  in  exposed  situations,  especially  that 
used  for  line  insulators,  is  glazed,  when  for  use  where  it  is  entirely 
covered,  as  in  interior  lamp  sockets,  it  is  usually  unglazed.  Wiring 
suppUes  are  usually  made  by  the  dry  process;  that  is,  tne  mix  contains 
little  water  when  it  is  molded.  Lme  insulators  are  quite  largely 
made  by  the  wet  process,  and  may  be  thrown  on  wheels  and  turned 
to  shape  on  lathes.  Porcelain  for  electrical  purposes  must  be  made 
accurately  to  dimensions,  as  it  is  generally  used  in  connection  with 
machine-made  metal  parts,  in  which  respect  it  differs  from  general 
porcelain  ware  for  table  or  decorative  purposes.  Hiis  requirement 
mvolves  somewhat  more  elaborate  methods  in  manufacture,  since 
the  contraction  during  baking  of  many  varieties  of  mix  must  be 
closely  determined  andf  allowed  for. 
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Organization. — Wiring  supplies  and  insulators  are  made  by  a  con- 
siderable number  of  finns,  ranging  from  small  to  moderately  large 
size,  and  the  great  electrical  manufacturers  are  also  producers, 
through  acquisition  of  one  or  more  of  the  specialty  manufactures. 
Some  of  these  concerns  make  their  own  porcelain,  while  others  pur- 
chase from  porcelain  makers,  some  of  whom  make  a  specialty  of 
this  branch  of  the  business.  In  general  the  market  is  ¥dde  and 
manufacture  is  conducted  on  a  rather  large  scale,  although  there  are 
a  nimiber  of  smaller  firms  making  patented  specialties.  Statistics  of 
invested  capital  fortius  branch  of  uieindustry  are  not  segregated.  The 
equipment  is  not  in  itself  particularly  expensive,  but  as  the  articles 
are  made  in  large  numbers,  a  rather  large  investment  is  required  to 
obtain  the  advantages  of  quantity  production. 

Oeographical  distribution. — Porcelain  electrical  supplies  and  other 
wiring  devices  are  produced  largely  in  New  York,  Onio,  New  Jersey, 
and  Connecticut  Ohio,  Pennsylvania,  and  West  Virginia  are  pro- 
ducers  of  insulators. 

History  of  the  industry. — ^The  expansion  of  the  industry  dates  from 
about  1880,  when  the  development  of  the  incandescent  lamp  and  the 
electric  motor  created  a  demand  for  electric  wiring.  Previously  about 
the  only  articles  of  this  class  were  glass  insulators  for  telegraph  lines. 
The  United  States  led  in  the  development  of  all  linos  of  electrical 
equipment,  and  has  never  been  dependent  upon  foreign  countries  for 
its  supply. 

Domestic  j^oduction  and  consumvtion. — In  1919  domestic  produc- 
tion of  circuit  fittings,  fuses,  switcnboards,  cabinets,  sockets,  recep- 
tacles,'and  wiring  supplies  amounted  to  $52,550,056,  an  increase  of 
several  times  over  the  production  in  1914.  Practically  all  of  the 
domestic  demand  is  supplied  by  American  makers,  and  the  produc- 
tion exceeds  the  consumption. 

Exports. — Statistics  of  exports  of  interi5r  wiring  supplies  include 
fixtures?  The  total  of  these  two  classes  amounted  in  1920  to  S3,- 
386,068  and  in  1921  to  $1,848,793.  Exports  are  widely  distributed, 
but  ^o  in  large  part  to  Canada  and  Latm  America.  In  addition  to 
interior  wiring  supplies,  there  were  exports  of  switches  and  acces- 
sories to  the  amount  of  $4,438,773  iii  1920  and  $4,033,299  in  1921, 
but  this  probably  includes  a  large  amount  of  power  apparatus  of 
much  heavier  character.  American  goods  are  superior  in  quality  to 
those  of  foreign  manufacture  with  which  they  compete  in  the  export 
markets,  but  as  the  standards  of  such  countries  are  far  below  tnose 
of  the  United  States,  this  superiority  does  not  give  domestic  manufac- 
turers a  corresponding  advantage.  Some  American  producers  have 
recently  been  copving  for  the  export  trade  some  of  the  lower  grade 
material  exported,  bv  foreign  makers.  On  the  other  hand,  there 
appears  to  be  a  trena  toward  the  use  of  improved  designs  in  import- 
ing countries,  and  this  has  led  in  some  cases  to  the  copying  by  for- 
eign manufactiu:ers  of  American  designs,  the  copies  usually  bemg  of 
lignter  construction  and  selling  at  lower  prices,  though  the  copy  is 
sometimes  a  verv  close  imitation  of  the  original.  A  further  advan- 
tage is  secured  by  the  lighter  foreign  material,  since  foreign  tariffs 
are  largely  based  on  weignt.  The  Canadian  market  demands  mate- 
rial much  more  like  that  used  in  the  United  States.  The  cutting  off 
of  German  competition  during  the  war  gave  American  producers  a 
great  advantage  in  the  export  markets,  particularly  those  of  Latin 
America,  and  oetween  1914  and  1920  exports  increased  nearly  five 
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times.  The  gain  in  Latin  America  is  illustrated  by  the  figures  for 
Argentina  and  Brazil,  which*  combined  amounted  to  $3,846  in  1914 
ana  to  $415,227  in  1920.  In  1921  exports  to  these  two  countries 
dropped  to  $226,358.  Manufacturers  state  that  German  products 
are  sold  in  South  America  at  prices  approximately  one-half  of  those 
at  which  American  producers  can  sell  their  goods,  althou^  the  qual- 
ity of  such  German  goods  is  far  below  that  of  American  standards. 
Tne  material  is,  however,  acceptable  to  much  of  the  Latin  American 
trade. 

FOREIGN  PBODUOTION. 

Germany  and  Great  Britain  are  the  largest  foreign  producers. 
Italy,  Spam,  and  other  European  countries  also  produce  considerable 
amoimts,  and  some  material  is  made  for  home  use  in  such  countries 
as  Argentina.  As  has  been  mentioned  in  connection  with  exports, 
much  of  the  foreign  material  is  made  to  lower  standarck  than 
American,  but  there  is  no  reason  why  the  highly  developed  manu- 
facturing countries  could  not  turn  out  a  high-grade  product  for  ex- 
port if  there  appeared  to  be  sufficient  demand. 

The  removal  of  European  competition  during  the  war  also  gave 
Japan  an  opportunity  to  enter  the  markets  of  the  world,  and  stunu- 
lated  her  industry.  One  well-equipped  Japanese  factory  makes  high- 
tension  insulaliors,  but  the  quality  does  not  appear  to  be  equal  to 
that  of  the  American  product.  The  smaller  snops  confine  them- 
selves largely  to  low-tension  insulators  and  wiring  devices.  Switches 
and  sockets  are  made  in  many  small  shops,  by  handwork,  often  on 
a  contract  from  a  larger  maker,  and  the  quality  is  frequentlv  poor 
and  not  uniform.  Switches  of  the  American  type  are  made  by  one 
large  American-controlled  telephone-apparatus  firm  as  a  side  line. 
High-tension  insulator  manufacture  has  not  been  developed  exten- 
sively in  Great  Britain,  but  there  is  now  one  factory  whicn  turns  out 
a  good  product. 

IMPORTS. 

No  figures  of  imports  are  available  for  this  class  of  material.  Im- 
portation, however,  has  been  inconsiderable,  and  it  is  difficult  to  find 
mstances  of  sales  of  any  appreciable  quantities  of  foreign  goods  in 
this  country.  Customs  appraisers  report  very  little  of  such  material 
arriving  in  American  ports. 

PRICES. 

Owing  to  the  differences  in  construction  between  domestic  and 
foreign  material,  it  is  difficult  to  make  comparisons  in  prices,  and 
since  many  of  the  foreign  designs  would  not  be  acceptable  to  the 
inspecting  agencies  in  this  country,  suc]jl  comparisons  would  not 
always  be  conclusive.  Domestic  prices  quoted  m  trade  periodicals 
show  great  irregularities,  on  account  of  the  wide  variety  of  designs. 

TARIFF    HISTORY. 

Articles  in  chief  value  of  porcelain,  plain  and  undecorated,  were 
dutiable  under  the  acts  of  1897  and  1909  at  55  per  cent  ad  valorem. 
In  1913  porcelain  and  other  vitreous  ware  is  specifically  provided 
for  at  50  per  cent  if  undecorated.  Articles  in  chief  value  of  metal, 
not  specially  provided  for,  were  dutiable  at  45  per  cent  ad  valorem 
in  1897  and  1909,  and  under  the  act  of  1913  at  20  per  cent. 
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COMPETITIVE  CONDITIONS. 

Wiring  supplies  and  insulators  are  made  in  the  United  States 
by  standardized  quantity  production  methods,  and  the  quality  of 
the  product  is  equal  to  that  of  any  forei^  goods  and  superior  to 
most.  Much  of  the  foreign  product  is  Delow  the  standards  re- 
quired by  American  inspection  agencies,  and  could  not  be  widely 
used  in  mis  country,  although  if  there  were  sufficient  inducements 
in  the  way  of  prices,  attempts  might  be  made  to  introduce  it. 
Foreign  producers  have  some  advantage  in  obtaining  clay;.  As  yet 
there  has  been  no  foreign  competition  worthy  of  mention,  prob- 
ably o^wing  to  the  differences  in  design  and  to  the  strong  position 
of  the  domestic  manufacturers.  Labor  costs  for  these  products  vary 
with  the  different  articles.  An  investigation  conducted  in  1920  by 
the  ^Electrical  Manufacturers  Council  was  reported  to  indicate  that 
the  average  labor  cost  for  the  group  is  approximately  40  per  cent  of 
the  total  cost  of  production. 

TARIFF   CONSIDERATIONS. 

Most  wiring  devices  are  composed  of  porcelain  and  metallic  parts, 
and  the  determination  of  the  material  oi  chief  value  may  be  difficult. 
If  imports  should  develop,  a  separate  classification  of  these  articles 
(including  porcelain  base  switches,  cut-outs,  fuse  plugs,  lamp  sockets, 
receptacles,  attachment  plugs,  rosettes,  and  other  wiring  devices  and 
insulators)  would  be  of  advantage.  As  a  producer  of  revenue  this 
class  of  material  is,  under  present  conditions,  negligible. 

Statistical  Tables. 

DOMESTIC   exports. 

Interior  wiring  supplies,  etc.,  including  fixtures.^ 


Exported  to— 


Oermany. 
lUh       ' 


Spain. 

United  Kingdom. 

Canada 

Panama , 

Mexloo 

Cublk. 


Argentina 

Braifl 

Chae 

Japan 

Australia 

Philippine  Islands. . . 
Briti^  Sooth  Africa. 
All  other  coontries. . 


Total. 


1914 


$454 

4,003 


67,130 
416,305 
10,031 
17,426 
66,654 

422 
3,424 
26,175 
13,383 
17,726 
30,178 

108 
45,850 


721,060 


Ftseal  year. 


1915 


1011 


15,108 
2,096 

168,606 

294,770 

0,070 

5,414 

119,350 

11,924 

44,276 

34,748 
6,640 
5,032 

10,924 
42 

24,851 


753,851 


1910 


12,812 


28,067 

7,029 

146,030 

244,500 

14,332 

8,148 

63,620 

18,051 

101,284 

37,119 

15,185 

28,992 

7,133 

4,846 

91,878 


1917 


$40,386 


81,618 
17,962 
52,494 

306,914 
25,389 
39,006 

116,100 
61,537 
78,345 
67,243 
27,571 
84,882 
5,624 
960 

215,643 


818,985      1,128,664 


1918 


$120,778 


77,541 

18,237 

112,278 

405,471 

36,841 

57,568 

154,064 

108,099 

100,120 

80,290 

7,455 

24,264 

16,229 

3,397 

103,677 


1,532,800 


>  Incfaided  in  "  Electrical  machinery,  all  other,"  prior  to  1914. 
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DOMESTIC  EXPORTS — Continued. 

Interior  wiring  supplies,  etc,,  tnclui/in^/afturef— Continued. 


Exported  to— 


France. 
lUly... 
fin.. 


Calendtf  year. 


Z 


rnited  Kingdom. 

Canada 

Panama 

Mexico 

Cuba 


Argentina 

Braxll 

Chile 

Japan 

Australia 

Philippine  Islands. . 
British  South  Africa. 
All  other  countries. . 


171,482 
62,082 
63,441 
12,638 

329,488 
34,935 
71,916 

179,289 

107,016 
72,911 
A4,612 
9,608 
38,208 
23,708 
5,570 

261,786 


1919 


Total 


1,428,615 


$41,808 

22,902 

41.910 

58,901 

492,827 

33,461 

152,717 

29),  766 

153,604 

247,200 

68,365 

19,656 

58,052 

65,178 

5,429 

637,547 


876,  «S8 

33,793 

47,665 

115,888 

966,730 

44,341 

200,290 

370,835 

168,040 

252,187 

.51,011 

53,851 

101,045 

125,964 

17,410 

757,585 


2,319,498  ;   3,396,068 


1,848.711 


ELECTRIC  AND  GAS  LIGHTING  FIXTURES. 

Summary. 

Lighting  fixtures  include  portable  lamps,  ceiling  and  wall  fixtures, 
and  street  and  other  outside  fixtures.  A  shade  is  commonly  included 
as  a  part  of  the  complete  fixture,  but  fixtures  and  shades  are  often 
sold  separately. 

In  1914  production  of  electric-lighting  fixtures  amounted  to  $19,873,- 
883,  this  amount  not  including  the  shades.  Estimates  for  1920  made 
by  manufacturers  at  the  close  of  the  year  approximated  $18,000,000. 
In  1919  the  combined  product  of  electric  and  combination  gas  and 
electric  fixtures,  and  of  fixtures  made  by  the  electrical  industry  proper, 
amounted  to  $32,902,260. 

A  great  variety  of  materials  are  used  for  fixtures.     The  metallic 

Earts  are  usually  of  white  composition  metal,  painted  to  resemble 
rass,  or  they  are  of  iron,  brass,  or  bronze.  Bases  of  portable  lamps 
are  of  wood,  brass,  or  other  metal,  porcelain,  marble,  or  other  mate- 
rial.    Shades  are  of  glass,  porcelain,  silk,  paper,  or  metal. 

The  product  is  not  stanaardized  to  any  great  extent.    The  metallic 

garts  are  stamped  or  cast,  according  to  the  design  and  material, 
rlass  shades  are  either  cast  or  blown  in  molds.     Crystal  shades,  made 
up  of  beads  and  other  small  glass  pieces  are  formed  by  hand. 

Fixtures  are  made  with  few  exceptions  by  moderate  sized  concents 
the  industry  not  requiring  a  great  amount  of  capital.  Glassware  i> 
made  by  separate  nrms  and  sold  either  to  the  fixture  makers  or 
direct  to  consumers. 

Exports  have  not  been  largo  in  relation  to  the  domestic  produc- 
tion. SeparaU^  figures  are  not  available,  as  lighting  fixtures  are 
included  with  wiring  devices.  The  combined  export  under  this 
dual  chussification  amounted  to  $3,386,068  in  1920.  Latin  American 
countries  wore  among  the  principal  customers.  In  1921  exports  ft*ll 
U^  $1,848,793. 
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No  separate  import  figures  are  available.  Imports  have  not  been 
lar^e,  with  the  exception  of  glass  shades.  There  has  been  some  impor- 
tation of  bronze  fixtures  in  antique  designs  from  France  and  Italy  and 
also  some  of  certain  classes  of  French  porcelain  bases  for  portable 
lamps,  both  being  high-grade  artistic  products.  Glass  shades  are 
imported  from  Czechoslovalda  and  Austria^  the  quality  is  said  to 
be  equal,  and  in  some  pases  superior,  to  the  domestic  article. 

Fixtures  are  made  in  Germany,  Great  Britain,  and  France,  and  to  a 
lesser  extent  in  countries  less  developed  in  manufacturing.  Czecho- 
slovakia, Germany,  and  Austria  produce  much  glassware  for  shades. 
Some  of  the  highest  class  goods,  Doth  in  porcelain  and  bronze,  are 
produced  in  France. 

Manufacturers  of  high-class  bronze  and  other  fixtures  state  that 
foreign  competition  has  been  negligible,  with  the  exception  of  a 
small  number  of  antique  reproductions  from  England  and  France. 
Makers  of  the  lower  pnced  grades  believe  that  competition  is  possible 
from  Germany  on  account  of  the  lower  wage  rates,  althou^  they 
have  not  as  ye t^  encountered  any.  Fixtiwes  are  not  so  susceptible 
to  quantity  production  methods  as  many  other  metal  products,  as 
they  are  maae  in  a  great  variety  of  designs,  although  there  is  a 
tendency  to  standarmze  in  some  lines.  Possibilities  tor  the  sale  of 
foreign  goods  are  greatest  in  glassware.  In  this  connection  reference 
is  mcuie  to  a  survey  of  this  series  treating  pressed  and  blown  glasswftte. 

General  Information. 

ACT  OF   1913. 

Paragraph  98.  Marble,  breccia,  onyx,  alabaster,  and  jet,  wholly  or  partly  manu- 
factured into  monuments,  benches,  vases,  and  other  articles,  or  of  which  these 
substances  or  either  of  them  is  the  component  material  of  chief  value,  *  *  *  45 
per  centum  ad  valorem. 

Paragrai>h  84.  Glass  bottles,  decanters,  and  all  articles  of  every  description  composed 
wholly  or  in  chief  value  of  glass,  ornamented  or  decorated  in  any  manner,  or  cut, 
engraved,  painted,  decorated,  ornamented,  colored,  stained,  silvered,  gilded,  etched, 
sand  blasted,  frosted,  or  printed  in  any  manner,  or  ground  (except  such  grinding  as  is 
necessary  *  *  *  for  purppses  other  than  ornamentation),  and  all  articles  of 
every  description,  ♦  •  ♦  composed  wholly  or  in  chief  value  of  glass  blown  either 
in  a  mold  or  otherwise;  all  of  the  foregoing,  not  specially  provided  for  in  this  section, 
*    *    *    45  per  centum  ad  valorem.    *    *    ♦ 

Paragraph  167.  Articles  or  wares  not  speciallv  provided  for  in  this  section;  if  com- 
posed wholly  or  in  part  of  platinum,  gold,  or  silver,  and  articles  or  wares  plated  with 
^old  or  silver,  and  whether  partly  or  wholly  manufactured,  50  per  centum  ad  valorem; 
if  composed  wholly  or  in  chief  value  of  iron,  steel,  lead,  copper,  brass,  nickel,  pewter, 
zinc,  aluminum,  or  other  metal,  but  not  plated  with  gold  or  silver,  and  whether 
partly  or  wholly  manufactured,  20  per  centum  ad  valorem. 

Paragraph  134.  Table,  kitchen,  and  hospital  utensils  or  other  similar  hollow  ware 
composed  of  iron  or  steel,  enameled  or  glazed  with  vitreous  glasses;  *  *  *  all  the 
foregoing  not  especially  provided  for  in  this  section,  25  per  centum  ad  valorem. 

Paragraph  318.  Woven  fabrics,  in  the  piece  or  otherwise,  of  which  silk  is  the  com- 
ponent material  of  chief  value,  and  all  manufactures  of  silk,  or  of  which  silk  *  *  * 
are  the  component  materials  of  chief  value,  not  specially  provided  for  in  this  section,. 
45  per  centum  ad  valorem. 

Paragraph  176.  House  or  cabinet  furniture  wholly  or  in  chief  value  of  wood,  wholly 
or  partly  finished,  and  manufactures  of  wood  or  bark  or  of  which  wood  or  bark  is  the 
component  material  of  chief  value,  not  specially  pro\'ided  for  in  this  section,  15  per 
centum  ad  valorem. 

Paragraph  80.  China  and  porcelain  wares  composed  of  a  vitrified  nonabsorbent 
body,  which,  when  broken,  shows  a  vitrified  or  vitreous,  or8emi\dtrified  or  semi  vitreous 
fracture,  and  all  bisque  and  parian  wares,  inchiding  clock  cases  with  or  without  move- 
ments, plaques,  ornaments,  toys,  charms,  vases,  statues,  mugs,  cups,  steins,  lamps,  and 
all  oth0r  articles  composed  wholly  or  in  chief  value  of  such  ware,  if  plain  white,  or  plain 
brown,  not  painted,  colored,  tinted,  stained,  enameled,  gilded,  printed,  or  ornamented 
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or  decorated  in  any  manner;  and  manufactures  in  chief  value  of  such  ware  not  spedallv 
provided  for  in  this  section,  50  per  centum  ad  valorem;  ii  painted,  colored,  tinted, 
stained,  enameled,  gilded,  printed,  or  ornamented  or  decorated  in  any  manner  and 
manufactures  in  chief  value  of  such  ware  not  specially  provided  for  in  this  section, 
55  per  centum  ad  valorem. 

DESCRIPTION. 

Included  in  this  survey  are  portable  lamps,  ceiling  and  wall 
fixtures,  street-lighting  equipment,  and  marine  fixtures.  Portable 
lamps  varr  widely  in  material  and  workmanship.  They  consist 
of  a  standard,  which  may  be  of  metal,  wood,  marble,  porcelain, 
or  other  material  and  a  shade,  which  may  be  of  glass,  porcelain, 
silk,  paper,  or  metal.  They  range  from  the  simplest  and  cheapest 
construction  to  highly  artistic  productions  of  superior  design  and 
workmanship.  A  ceilmg  or  wall  fixture  may  be  a  simple  socket  with 
a  plain  metal  reflector,  or  it  may  be  a  large  and  highly  ornamental 
chandelier  carrying  hundreds  oi.  lights,  for  installation  in  a  large 
public  building.  Marine  fixtures  similarly  may  be  of  the  simplest 
construction,  without  attempt  at  ornamentation,  or  *they  i^ay  be  of 
elaborate  design.  Street  fixtures  are  usually  of  more  rugged  and 
simple  construction,  generalljr  of  iron,  with  gtass  shade  or  globe,  and 
are  often  of  artistic  and  pleasing  design. 

DOMESTIC   PRODUCrriON. 

In  1914  the  production  of  gas  and  electric  fixtures  amounted  to 
approximately  $30,000,000,  of  which  about  $20,000,000  was  electric 
fixtures.  In  1919  electric  fixtures  were  valued  at  $32,902,266.  These 
amounts  do  not  include  the  value  of  the  glassware,  which  is  not  re- 
ported separately.  In  1918  the  value  of  lighting  glassware  produced 
m  the  United  States  was  estimated  by  the  War  Industries  Board  at 
not  less  than  $10,000,000. 

Materials. — Interior  fixtures  are  largely  of  brass,  copper,  or  soft 
white  metal.  In  the  more  expensive  class  of  fixtures  bronze  is  used, 
and  in  some  types  iron  is  employed.  Outside  fixtures  are  usually  of 
cast  iron.  For  the  shades  a  variety  of  materials  are  used,  incluaing 
silk,  glass,  porcelain,  parchment  paper,  wicker,  and  others.  The 
materials  are  chiefly  of  domestic  ongin. 

Equipment, — ^The  equipment  is  varied,  as  would  be  expected  from 
the  variety  of  designs  ana  materials.  Foxmdries  and  stamping  presses 
are  used  for  the  metal  parts,  and  the  usual  equipment  is  used  for  the 
glass  and  porcelain  portions. 

Methods  of  'production. — Parts  for  the  lighter  and  less  expensive 
fixtures  are  usually  stamped  or  spun  from  sheet  metal.  Where  a  more 
substantial  appearance  is  desired  castings  may  be  used  for  the  lower 
grades;  white  metal  composed  of  zinc  ana  lead,  painted  with  a  metallic 
paint;  for  the  higher  grades,  brass  or  bronze.  Hand  labor  is  not 
extensively  employed,  except  in  th«  more  costly  grades.  Skilled 
chasers  are  employed  for  finishing  the  castings  of  certain  types  of 
high-grade  fixtures,  but  these  types  are  made  in  linoited  numbers. 
Pattern  makers  and  molders  are  required  for  all  cast  parts,  but  the 
bulk  of  the  labor  is  not  highly  skilled.  In  general  the  product,  from 
its  nature,  is  not  highly  standardized,  as  demand  is  for  unique  designs. 
In  office  and  the  lower-priced  residence  fixtures  there  is  considerable 
standardization,  but  even  in  these,  new  designs  are  always  being 
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sought.  One  of  the  larger  makers  has  recently  adopted  a  policy  of 
putting  out  a  reduced  number  of  designs,  in  order  to  concentrate  on 
quantity  production  of  a  few  standard  types  and  to  permit  lower  costs. 

The  manufacture  of  the  glassware  is  a  separate  industry  from  that 
of  the  manufacture  of  the  metallic  parts  and  belongs  rather  with  the 
^lass  industry.  The  shades  are  either  cast  or  blown  m  molds,  depend- 
mg  on  the  shape  of  the  product.  The  glass  beads,  prisms,  and  other 
shapes  used  in  making  up  the  so-called  crystal  ttxtures  are  made 
almost  entirely  by  hand.  Much  of  this  work  is  done  by  hand  in  the 
homes  of  foreign  peasants,  and  is  not  adapted  to  American  production 
methods. 

Organization. — ^There  are  perhaps  35  principal  firms  making  light- 
ing fixtures.*  The  industry  does  not  require  highly  developed 
machinery  or  other  equipment,  nor  does  it  caU  for  the  engmeering 
skill  required  in  many  of  the  branches  of  the  electrical  mdustry. 
It  is  therefore  carried  on  with  few  exceptions  by  relatively  small 
concerns.  There  are  two  main  branches  of  the  industry,  that  of 
glass  making  and  that  of  metal  working.  The  metal  working  firms 
as  a  rule  specialize  in  one  grade  of  fixture,  one  group  of  concerns  making 
the  low-priced  product,  another   the  medium  grade,  and   another 

froup  the  highest,  or  what  might  be  called  the  art  class.  There 
oes  not  appear  to  be  any  strong  tendency  to  combmation.  Light- 
ing  glassware  shnilarly  is  madeV  a  number  of  firms  of  moderate 
size.  A  specialty  in  glassware  is  the  two-color  glass  having  a  white 
lining  for  reflection  and  an  outside  layer  of  green,  red,  or  other  color. 
The  manufacture  of  this  ware  is  a  specialty  carried  on  by  two  firms  in 
the  United  States,  and  hj  several  foreign  makers,  and  presents  some 
difficulties.  The  capital  invested  in  the  lighting  fixture  industry  was 
estimated  bj  the  War  Industries  Board  in  1918  at  $11,500,000. 

Geographical  distribution. — In  1914  the  States  reporting  the  largest 
production  of  fixtures  were  New  York,  New  Jersey,  Qlinois,  and 
Ohio.  Connecticut  is  also  an  important  producer.  Producers  of 
glassware  are  mainly  located  in  Pennsylvania  and  New  Jersey. 

History  of  the  industry. — ^The  industry  is  an  old  one,  having  de- 
veloped irom  the  manufacture  of  fittings  and  shades  for  oil  lamps. 
Later  gas  fixtures  were  added,  and  more  recently,  about  1885, 
electric  fixtures,  which  now  constitute  the  greater  part  of  the  business. 

Domestic  production  and  consurnption.—^The  production  of  gas  and 
electric  fixtures  reported  by  the  Census  of  1914  was  $32,123,892,  of 
which  $19,873,833  was.electric  fixtures  and  $12,250,059  gas  fixtures. 
In  1919  the  production  of  electric  fixtures  was  $32,092,266,  and  of  gas 
fixtures  about  $9,500,000.  There  isno  limitation  on  the  domestic  pro- 
duction of  the  metallic  parts  of  fixtures,  or  on  the  bulk  of  the  glassware. 
Glass  beads  and  other  small  shapes  for  assembly  into  crystal  fixtures 
are  not  manufactured  in  this  country,  owing  to  the  high  cost  of  hand 
labor,  and  certain  types  of  shades  oi  foreign  make  are  considered  by 
many  to  be  superior  to  the  domestic. 

Domestic  exports. — No  statistics  of  exports  are  available.  There 
appears  to  be  some  export  to  South  America  and  other  countries, 
where  competition  from  Germany  is  met.  Instances  are  cited  by 
manufacturers  of  the  sale  of  a  simple  type  of  incandescent  gas 
biuner  of  German  make  in  quantity  in  Great  Britain  at  prices  lower 
than  the  American  makers'  cost. 

>  Files  of  War  Iiuliutries  Board. 
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FOREIGN   PRODUCTION. 

Electrical  fixtures  are  made  extensively  in  Great  Britain,  Germany, 
France,  and  other  European  countries.  Styles  of  foreign  fixtures  are 
somewhat  different  from  those  used  in  the  United  States,  though  not 
sufficiently  so  to  bar  competition.  In  the  case  of  glass  and  porcelain 
ware  there  are  no  material  differences.  Czechoslovakia  produces  in 
(^[uantity  electric  lighting  glassware  of  high  qualit]^;  in  some  cases  it 
is  perhaps  superior  to  that  of  domestic  make,  especially  the  two-color 
ware,  consisting  of  glass  having  two  layers  fused  together,  and  also 
the  small  glass  beads  for  crystal  fixtures.  High-grade  bronze  fix- 
tures are  made  by  the  French.  Fixtures  are  also  made  to  some 
extent  by  other  countries. 

IMPORTS. 

Imports  of  lighting  fixtures  are  not  separately  given.  There 
does  not  appear  to  have  been  in  the  past  any  considerable  import 
of  metallic  parts  of  fixtures,  nor  is  there  at  present  any  volume  of 
such  imports.  Glassware,  on  the  other  hand,  was,  before  the  war, 
imported  rather  largely,  principally  from  Czechoslovakia.  It  is 
of  good  quality,  in  some  cases  preferred  to  that  of  domestic  manu- 
facture. Tlie  imported  crystal  oeads  and  other  small  shapes  strung 
tog^ether  to  form  shades  are  of  a  kind  not  produced  in  America. 

Statistics  of  imports  were  not  reported  prior  to  1918.  In  1921  im- 
ports of  globes  and  shades  from  all  countries  amounted  to  only 
$43,953. 

PRICES. 

It  is  difficult  to  make  comparisons  of  prices,  either  foreign  or 
or  domestic,  owing  to  differences  in  design,  especially  in  the  case 
of  metal  fixtures.  Data  submitted  by  importers  mdicate  that 
prices  of  glassware  in  Czechoslovakia  and  Germanv  are  consideral|ly 
lower  than  those  prevailing  in  the  United  States  for  similar  articles. 

TARIFF  HISTORY. 

The  class  of  glassware  including  lighting  goods  was,  in  1894, 
dutiable  at  40  per  cent  ad  valorem;  imoer  the  acts  of  1897  and  1909 
the  rate  was  60  per  cent;  and  in  1913  the  rate  was  45  per  cent. 

Metallic  parts  of  fixtures,  or  fixtures  in  chief  value  of  metal,  are 
included  as  manufactures  of  metal  not  otherwise  provided  for. 
Under  the  act  of  1894  they  were  dutiable  at  35  per  cent  ad  valorem; 
in  1897  and  1909  at  45  per  cent;  in  1913  the  rate  was  reduced  to  20 
per  cent,  or  50  per  cent  if  plated  with  gold  or  silver. 

These  two  classifications  include  the  greater  part  of  the  electric 
and  gas  lighting  fixtures.  For  fixtures  in  chief  value  of  other  mate- 
rials, reference  may  be  made  to  surveys  on  such  materials. 

COMPETITIVE    CONDmONS. 

There  has  been  little  foreign  competition  in  gas  or  electric  fixtures, 
with  the  exception  of  the  glassware.  Stvles  of  foreign  fixtures  are 
somewhat  different  from  those  preferred  by  domestic  consumers,  and 
American  makers  have  probably  been  more  progressive  in  originating 
new  and  more  attractive  and  useful  designs.  Makers  of  the  highest 
grade  fixtures  report  that  with  the  exception  of  a  few  French  antique 
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designs  they  have  in  the  past  met  with  no  competition  from  foreign 
sources,  and  that  they  anticipate  none.  Fixtures  of  this  class  are 
largely  designed  to  order. 

Altaough  makers  of  the  cheaper  grades  are  not  aware  of  any 
importation  of  fixtures  in  the  past;  they  express  the  fear  that  owing 
to  the  lesser  indiyiduality  of  the  designs  and  the  advantage  of  the 
lower  wage  rates  prevailing  in  Europe  foreign  makers  may  enter 
the  market  in  the  tuture. 

In  the  case  of  glassware  competition  was  rather  more  active  before 
the  war.  The  domestic  manufacture  of  certain  kinds  of  glassware  in 
which  European  producers  excel'  has  been  improved  durmg  the  war, 
and  imports  of  snades  and  globes  amounted  to  only  $43,953  in  the 
year  1921.  Data  submitted  by  elassware  manufacturers  indicate 
that  rates  of  labor  employed  on  mdd  and  ofiFhand  blown  glass  shades 
and  bowls  increased  from  1914  to  January,  1921,  by  amounts  ranging 
from  90  to  125  per  cent,  and  the  prices  of  the  principal  materials 
increased  in  the  same  period  from  two  and  one-half  to  three  and  one- 
half  times.    In  July,  1921,  material  prices  have  receded  somewhat. 

In  the  case  of  sand,  which  in  Januaiy,  1921,  sold  at  2.4  times  the 
pre-war  price,  the  ratio  had  in  April  receded  to  2.1.  Manufacturers' 
prices  of  a  widely  used  type  of  ^een  cone  shade  were  in  the  pre-war 
period  $2.75,  and  during  the  m^h-price  period  reached  a  peak  of 
$11.50.  This  shade  sola  in  Apnl,  1921,  for  $9.  These  pnces  are 
increases  of  4.2  and  3.2  times,  respectively,  over  the  pre-war  figures. 

TARIFF    CONSIDERATIONS. 

Lighting  fixtures  are  at  present  classified  as  to  material  of  chief 
value.  In  the  case  of  fixtures  made  up  of  ornamental  metal  castings 
or  stampings,  combined  with  glassware,  and  possibly  including  porce- 
lain ,ana  otner  material^,  the  determination  of  the  material  of  chief 
value  by  customs  appraisers  is  often  a  difficult  matter. 

A  provision  including  all  electric  lighting  fixtiffes  or  portable 
electric  lamps  and  simibr  articles  or  parts,  except  incandescent 
electric  I&d^S;  would  greatly  simplify  the  classincation  of  such 
material.  The  term  electric  mcandescent  lamp  is  ordinarily  under- 
stood to  mean  the  glass  bulb  and  filament  complete,  ready  to  insert 
in  the  socket,  while  lamps  composed  of  a  standard,  socket,  and  shade 
holder,  with  or  without  a  shade,  are  termed  portable  electric  lamps. 
The  term  fixture  denotes  a  unit  for  attachment  to  ceiling,  waU,  or 
other  surface,  and  includes  a  metal  or  other  support  with  a  socket  to 
receive  the  lamps,  and  usually  shade  holders.  Fixtures  may  or  may 
not  include  the  wiring  and  the  shades. 

ELECTRIC  BATTERIES. 

Summary. 

Batteries  are  of  two  classes,  primary  and  secondary. 

Primary  batteries  are  for  generating  small  amounts  of  electric 
current  for  such  uses  as  operating  bells,  telephones,  and  ignition  ap- 
paratus for  engines.  The  dry  battery,  the  form  commonly  used,  is  a 
zinc  can  containing  carbon  and  chemicals  in  paste  form  for  gener- 

27994—22—0-81 6 


72  TARIFF  INFORMATION  SURVET& 

ating  the  current.    The  wet  primary  battery  is  an  open  jar  containing 
the  chemicals  in  solution,  and  is  relatively  little  used. 

The  secondary  or  storage  battery  is  a  wet  battery  which  is  charged 
by  passing  a  current  through  it,  and  when  exhausted  by  the  drawing  of 
current,  can  be  restored  to  its  original  charged  condition  by  repeating 
the  charging;  it  thus  acts  as  would  an  actual  reservoir  of  electricity. 
It  is  widely  used  for  starting  and  ignition  for  automobiles,  for  t&e 
motive  power  for  trucks  and  submarine  boats,  for  railroad  car  lighting, 
signaling,  and  as  reserve  for  power  systems.  Storage  batteries  can  be 
commercially  built  in  capacities  much  larger  than  primary  batteries. 

In  1919  production  oi  storage  Batteries  and  parts  amounted  to 
$60,036,000,  and  that  of  primary  batteries  to  J32,427,000.  Of  the  latter 
amount,  $25,320,000  represented  dry  batteries,  $3,509,000  liquid  bat- 
teries, and  $3,598,000  parts  and  supplies.  The  production  ot  storage 
batteries  is  increasing  rapidly  owing  to  their  use  for  automobiles. 

For  dry  batteries,  zinc,  carbon,  manganese  dioxide,  ammonium 
chloride,  paper,  and  some  other  materials  of  less  importance  are 
required.  Lead  storage  batteries  are  built  from  lead  and  the  oxides 
of  lead,  with  glass,  fiber  or  lead  lined  tanks,  and  sulphuric  acid  for 
the  electrolyte.  In  the  nickel  storage  battery,  iron,  nickel,  and  nickel 
hydroxide  replace  the  lead,  and  potassium  hydroxide  replaces  the 
sulphuric  acid.  Manganese  dioxide  is  imported,  though  domestic 
sources  are  being  developed,  and  nickel  is  mined  in  Canada;  other- 
wise the  materials  are  of  domestic  origin. 

Dry  batteries  are  made  by  machine  by  quan  tit  j  production  methods. 
Storage  batteries  are  produced  largely  by  special  machinery. 

The  greater  part  of  the  output  of  both  dry  and  storage  batteries  is 
from  a  few  large  companies,  although  both  /ire  made  successfully  by 
a  number  of  small  firms. 

Statistics  of  exports  do  not  distinguish  between  primary  and  sec- 
ondary batteries.  Combined  exports  have  increased  by  nearly  ten 
times  since  1914,  amounting  in  1920  to  $6,633,542.  In  1921,  however, 
they  dropped  to  $3,831,738.  Canada  is  the  largest  market,  but  ex- 
ports are  widely  distributed. 

Statistics  of  imports  are  not  available,  but  importation  of  dry  bat- 
teries is  known  to  oe  very  small.  Prior  to  the  war  there  was  consider- 
able importation  of  lead  storage  battery  plates  from  Geimany,  and 
it  is  possible  that  this  trade  may  be  revived. 

Dry  batteries  are  produced  in  Germany,  Great  Britain,  Japan,  and 
Sweden.  The  quality  of  these  foreign  batteries  is  good,  with  the 
exception  of  some  of  the  Japanese  batteries.  The  type  of  construc- 
tion in  use  in  Europe  is  said  to  be  somewhat  superior  to  that  em- 
ployed in  the  Unitea  States.  Germany  is  a  large  producer  of  storage 
oatteries,  and  there  are  several  British  makes. 

The  United  States  is  the  largest  market  for  batteries,  and  the 
American  dry  battery  manufacturer  employs  a  method  of  construc- 
tion which  is  more  economical  with  respect  to  labor  than  that  used 
in  Europe.  These  factors  tend  to  reduce  costs,  and  it  is  known  that 
Anaerican  selling  prices  are  lower  than  those  prevailing  in  Great 
Britain.  At  present  there  is  practically  no  competition  m  the  do- 
mestic market  from  foreign  dry  batteries. 
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General  Information. 

Act  of  1913,  paragraph  167.  Articles  or  wares  not  specially  provided  for  in  this 
section;  «  ♦  ♦  if  composed  wholly  or  in  chief  value  of  iron,  steel,  lead,  copper, 
brass,  x>^wter,  zinc,  aluminum,  or  other  metal,  but  not  plated  with  gold  or  silver, 
and  wnether  partly  or  wholly  manufactured,  20  per  centum  ad  valorem. 

DESCRIPTION. 

Electric  batteries  are  of  two  general  classes,  called  primary  batteries 
and  secondary  or  stort^e  batteries. 

Primary  batteries,  as  their  name  implies,  are  primary  sources  of 
electric  energy,  which  is  derived  from  chemical  action.  When 
exhausted,  the  materials  must  be  renewed  or  the  battery  discarded. 
Secondary,  or  stol*age  batteries,  on  the  other  hand,  altnough  their 
energy  is  also  derived  from  chemical  action,  are  reversible.  They 
are  first  charged  by  passing  a  current  of  electricity  through  them, 
the  chaining  process  consisting  in  a  chemical  change  in  the  materials 
of  the  battery,  which  brings  it  to  a  condition  in  which  it  is  capable 
of  furnishing  current  in  uie  same  manner  as  a  primary  battery. 
During  the  discharge,  while  the  battery  is  furnishing  current,  the 
materials  return  to  their  original  condition,  and  may  be  restored 
to  the  charged  condition  by  again  passing  a  current  .through  the 
battery.  This  cycle  may  be  repeatea  many  times,  the  effect  being 
the  same  as  that  of  a  storing  of  electricity  in  a  reservoir  and  drawing 
it  out  when  needed. 

Primary  batteries  are  of  two  classes,  wet  and  dry.     The  wet 
battery  is  usually  an  open  glass  or  porcelain  jar,  containing  a  solution 
called  the  electrolyte  and  two  elements  of  dissimilar  materials  in  the 
form  of  plates,  cylinders,  or  rods.     Zinc  is  nearly  always  used  as  one 
of  the  elemente;  carbon  or  copper  is  the  most  common  for  the  other. 
Other  materials  sometimes  used  are  iron  and  copper  oxide.    The 
electrolyte  may  consist  of  ammonium  chloride,  caustic  soda,  sul- 
phuric acid,  or  other  chemicals.    The  wet  battery  has  been  largely 
displaced  by  the  dry  cell,  although  it  still  finds  considerable  appli- 
cation for  railroad  signaling  in  locations  remote  from  power  sources. 
The  type  commonly  used  for  this  service  is  the  gravity  battery,  con- 
sisting of  a  glass  jar  containing  a  zinc  casting  and  a  copper  sheet. 
It  is  filled  with  two  solutions,  one  of  copper  sulphate,  the  other  of 
zinc  sulphate.     The  dry  battery  is  not  in  reality  dry,  but  is  similar 
to  the  wet,  the  solution  being  held  in  an  absorbent  material  and  sealed 
in  to  prevent  leakage.    A  zinc  can  serves  a  double  purpose,  being 
one  of  the  elements  and  also  the  container.     The  other  element 
consists  of  a  mixture  of  ground  manganese  dioxide  and  carbon,  the 
electrolyte  being  held  by  this  mixture  and  by  other  absorbent  mate- 
rial sucn  as  starch  or  plaster,  which  is  packed  around  the  zinc.    A 
carbon  rod  is  inserted  in  the  center  of  the  mixture  to  collect  the 
current,  and  the  top  sealed  over  to  prevent  evaporation  and  leakage. 
Owing  to  the  greater  convenience  of  the  dry  battery,  it  has  nearly 
superseded  the  wet  forms,  although  it  can  not  be  rechai]ged  after  use. 
It  is  used  for  many  purposes,  among  the  most  familiar   being  the 
ringing  of  bells,  and  tne  operation  of  telephones  and  other  forms  of 
signaling  and  indicating  devices,  internal-combustion  engine  ignition, 
and  flash  lights. 

The  storage  battery  consists  of  two  sets  of  plates  in  a  glass,  rubber, 
steel,  or  lead-lined  container.     In  one  widely  used  form  both  sets 
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of  plates  are  of  lead  made  in  the  form  of  a  grid,  having  recesses  or 

Dockets  which  are  filled  with  a  paste  of  one  of  the  oxides  of  lead, 
he  container  is  filled  with  dilute  sulphuric  acid.  The  action  of 
the  chaimng  current  reduces  or  partially  deoxidizes  the  oxide  on  one 
of  the  plates,  and  when  current  is  drawn  from  the  batteir  it  is  agaia 
oxidized.  In  another  form  of  battery  the  plates  are  of  nickel  and 
iron,  and  the  solution  is  caustic  potash.  The  storage  battery  is 
adapted  to  work,  requiring  much  greater  power  than  can  be  eco- 
nomically supplied  by  the  primary  battery,  but,  of  course,  requires 
charging  from  an  outside  source.  It  is  widely  used  for  the  propul- 
sion of  electric  vehicles,  such  as  pleasure  cars,  commercial  trucks, 
and  small  baggage  and  freight  trucks,  for  the  motive  power  for 
submarine  boats  and  mine  and  other  industrial  locomotives,  for 
automobile  starting  and  lighting,  motor-boat  lighting,  and  railroad- 
car  lighting,  for  mine  lamps,  for  railroad,  military,  and  marine 
signaling,  especially  as  an  emergency  reserve,  as  an  auxiliary  for 
farm  lighting  sets,  for  ignition  for  internal-combustion  ej^ines,  and 
as  an  auxiliary  to  large  power-generating  sjrstems.  The  largest 
railroad  electrification  nas  installed  a  storage  battery  suflScient  to 
operate  the  entire  train  service  for  several  hours.  Most  of  the  power 
systems  of  large  cities  include  a  storage  battery  for  stand-by  service 
for  the  important  sections.  There  are  over  150  such  batteries  in 
operation  in  the  large  cities  at  present,  as  well  as  many  smaller  ones. 

DOMESTIC   PRODUCTION. 

In  1919  the  production  of  storage  batteries  and  parts  amoimted  to 
$60,036,000,  and  that  of  primary  batteries  to  $32,427,000.  Of  the 
latter  amount  $25,320,000  represented  dry  batteries,  $3,509,000  liquid 
batteries,  and  $3,599,000  parts  and  supplies  of  all  primary  batteries. 
Of  the  dry  batteries,  79,300,000,  valued  at  $17,806,000.  were  of  tie 
standard  type  and  94,484,000,  valued  at  $7,515,000,  of  tne  smaU  tjpe 
used  for  mtsh  lights.  The  production  of  storage  and  dry  batteries 
has  been  rapidlv  increasing  during  the  past  15  years,  wnile  that  of 
liquid  batteries  nas  been  declining.  The  great  increase  in  the  demand 
for  storage  batteries  is  largely  due  to  their  use  on  automobiles. 

Materials, — The  principal  materials  used  for  the  manufacture  of 
dry  batteries  are  sheet  zinc,  granulated  and  molded  carbon,  man- 
ganese dioxide,  sealing  compound,  ammonium  chloride,  pasteboard, 
pulpboard,  starch,  and  a  small  amount  of  brass  for  the  connections. 
N  atural  or  artificial  graphite  is  sometimes  added.  All  the  materials,  ex- 
cept the  manganese  dioxide,  are  readilv  available  from  domestic  sources. 
Manganese  dioxide  is  a  refined  natural  ore,  which  formerly  came  chiefly 
from  Russia.  Since  the  beginning  of  the  war  most  of  the  ore  has 
been  imported  from  Brazil,  with  smaller  amounts  from  Cuba,  India, 
and  Japan.  There  are  also  small  deposits  in  this  coimtry.  These 
non-Russian  ores  contain  larger  amounts  of  iron,  which  is  usually 
considered  detrimental  to  a  battery.  Some  manufacturers,  however, 
have  found  it  possible  to  treat  satisfactorily  the  domestic  ores, 
although  they  report  the  cost  of  such  ore  to  be  considerably  in 
excess  of  that  formerly  obtained  from  Russia.  In  May,  1920,  the 
price  of  domestic  treated  ore  was  reported  at  $80  per  ton,  compared 
with  $30  for  Russian  ore  before  the  war.  Some  of  the  ammoniuni 
chloride  is  now  imported  from  England,  and  before  the  war  large 
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niimbers  of  small  electrodes  for  fla^-light  batteries  were  imported 
from  Germany.  It  is  desirable  that  the  zinc  be  of  high  purity  in 
order  to  avoid  deterioration  of  the  battery  through  chemical  action. 
Materials  for  primary  wet  batteries,  which  are  not  of  great  importance, 


storage  batterv  the  materials  used  for  the  plates 

lead,  and  the  oxides  of  leaa.  A  small  percentage  of  antimony  is 
added  to  the  lead  to  obtain  greater  stimiess.  Pure  sulphuric  acid 
is  used  for  the  solution,  or  electrolyte,  and  the  container  is  a  tank  of 
rubber  composition,  glass,  or  lead-lined  wood.  The  alkali  storage 
battery  uses  plates  made  from  nickel-plated  sheet  steel,  perforated 
and  formed  into  small  pockets,  which  are  filled  imder  great  pressure 
with  nickel  hydrate  ana  iron  oxide;  The  container  is  a  nickel-plated 
steel  jar,  ana  tbe  electrolyte  is  a  solution  of  potassiiun  hydroxide. 
Storage-battery  materials  are  available  from  domestic  sources. 

Equipment. — ^Much  of  the  equipment  for  making  storage  batteries 
is  of  a  nighly  specialized  character  and  is  to  some  extent  made  by 
the  battery  companies  themaelveB.  It  is  all  of  American  manu- 
facture. 

Methods  of  production. — ^The  manufacture  of  some  forms  of  bat- 
tery is  yery  simple,  as,  for  example,  the  gravity  battery,  which  con- 
sists of  a  plain  glass  jar,  a  small  zinc  casting,  and  three  sheets  of 
copper  riveted  together  and  having  a  short  length  of  wire  attached. 
The  dry  battery  is  less  simple,  andmachine  processes  axe  commonly 
used  in  assembling.  The  zinc  can  is  rolled  up  and  soldered  by  ma- 
chine and  the  materials  are  packed  in  by  automatic  machines.  In 
Europe  the  materials  are  often  packed  m  by  hand.  In  European 
practice  a  type  of  construction  is  commonly  used  which  involyes  a 
^eater  amount  of  labor  than  that  used  for  standard-sized  batteries 
m  America.  In  the  European  type,  called  the  bag  type,  the  carbon 
rod  with  tJie  mixture  surrounding  it  is  rolled  in  a  dotn  bag  and  tied; 
the  bag  is  then  placed  in  the  zinc  can  and  the  electrolyte  in  the  form 
of  a  paste  is  forced  in  ground  the  bag.^  In  this  country  this  type  of 
construction  is  used  only  for  the  smSil  batteries  used  for  flash  lights. 
The  standard  cell  is  made  by  lining  the  zinc  can  with  pulpboard,  after 
which  the  carbon  rod  is  placed  in  me  center  of  the  can  and  the  mixture 
tamped  down  around  it.  This  method  is  more  economical  of  labor, 
but  does  not  produce  a  cell  of  as  good  lasting  qualities  as  the  bag 
type.  It  does,  howeyer,  result  in  a  cell  whidi  will  show  a  higher 
value  in  a  test  commonly  used  by  the  less  discriminating  purchasers 
in  America,  although  this  test  has  been  shown  to  be  of  little  real 
value.  The  small  batteries  used  for  flash  lights  are  commonly  of  the 
bag  type,  as  in  such  small  batteries  it  is  essential  to  secure  as  long . 
life  as  possible. 

The  storage  battery  is  a  more  complex  piece  of  apparatus,  and 
highly  specialized  machinery  is  employed  in  its  construction. 

Oraanization. — Both  dry  and  storage  batteries  are  made  by  a 
numoer  of  small  firms,  although  by  far  the  largest  part  of  the  output 
is  in  both  cases  from  several  large  companies.  The  capital  invested 
can  not  be  readily  determined,  as  most  of  the  firms  making  batteries 
also  make  other  electrical  products. 

I  Cireidtf  N«k  f9,  U.  S.  Bueftu  of  SttndAnb. 
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Oeographical  distribution. — ^The  bulk  of  the  production  of  batteries 
is  from  the  Northern  States,  especially  New  York,  New  Jersey,  Ohio, 
and  Pennsylvania. 

HiMory  of  the  industry. — Primary  batteries  have  been  known  since 
about  1800.  They  have  been  slowly  improved,  and  the  first  important 
commercial  use  made  of  them  was  for  the  operation  of  the  telegraph 
and  later  for  the  telephone.  For  many  years  the  wet  battery  was 
the  onlv  form  known.  The  sal  ammoniac,  or  Leclanche,  cell,  of 
which  tne  modern  dry  cell  is  an  outgrowth,  was  invented  about  1868. 
The  dry  form  was  developed  about  1890  and  contributed  greatly  t<> 
the  rapid  increase  in  the  use  of  the  battery,  as  it  could  be  conven- 
iently used  by  persons  unfamiliar  with  the  maintenance  of  the  wet 
forms  and  in  locations  where  the  wet  battery  would  be  inconvenient 
or  impractical.  The  operation  of  all  forms  of  primary  battery  is 
entirely  too  expensive  for  any  purposes  requiring  large  amounts  of 
power,  and  is  limited  practically  to  signaling  and  the  operation  of 
small  apparatus.  The  storage  battery  was  invented  about  1860, 
and  an  improved  form  was  developed  in  1880.  Improvements  in  the 
storage  battery  have  been  much  more  rapid  than  in  Uie  wet  primary 
battery,  and  tne  demand  has  expanded  much  faster.  Tlie  adoption 
some  years  ago  of  the  storage  battery  for  starting  automobiles  created 
one  01  the  largest  sources  of  demand. 

Domestic  production  and  consumption. — The  domestic  production 
is  at  present  sufficient  to  meet  the  domestic  demand,  and  there  is 
considerable  export.  In  recent  periods  of  great  activity  in  the  auto- 
mobile field  strong  pressure  has  been  put  upon  the  domestic  makers 
of  storage  batteries. 

Exports. — ^The  statistics  of  the  Department  of  Commerce  do  not 
distinguish  between  primary  and  secondary  batteries.  TTie  total 
export  of  all  classes  of  batteries  has  shown  a  remarkable  expansion 
since  1914,  having  increased  very  nearly  10  times,  amoimting  m  1920 
to  $6,633,542;  in  1921  they  dropped  to  $3,831,738.  Canada  has 
always  been  the  largest  export  market  for  batteries,  taking  about 
one-third  of  the  toted.  The  bulk  of  the  remainder  has  gone  to  the 
United  Kingdom,  Latin  Amer.  ca,  and  the  British  dominions  of  Africa 
and  the  Pacific.  Germany  a^nd  Great  Britain  are  the  principal  for- 
eign battery  exporters,  but  during  the  war  the  United  States  took 
the  lead  in  foreign  trade.  Japan  cdso  exports  a  considerable  number 
of  dry  batteries,  especially  to  other  coimtries  of  the  Orient. 

FOSBIQN  PRODUCTION. 

Dry  batteries. — Germany,  Great  Britain,  and  Japan  are  producers 
of  dry  batteries.  In  the  pre-war  period  Great  Britain  was  an  ex- 
porter rather  than  an  importer  of  batteries,  the  most  of  her  product 
^iag  to  her  colonies.  The  war,  with  increased  demands  and  reduced 
importation,  stimulated  British  manufacture',  and  production  facil- 
ities were  increased.  The  industry  is  not  yet,  however,  in  a  position 
to  offer  serious  competition  to  American  manufacturers.  Japanese 
dry  batteries  have  been  turned  out  in  considerable  quantity,  espe- 
cially the  small  flash-light  type,  and  exported  in  laige  numbers  to 
China  and  other  countries.  There  seems  to  be  no  immediateprospect 
of  their  appearing  in  quantity  in  the  domestic  market.  Tnere  are 
at  least  six  makers,  one  of  which  produces  a  battery  of  especially 
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good  quality.    Handwork  is  used  to  a  much  larger  extent  than  in 
this  country. 

German  dry  batteries  are  of  good  quality  and  have  had  a  wide 
market.  The  Hellensen  dry  battery,  made  in  Stockholm,  is  also 
widely  known  for  its  quality,  and  is  largely  sold  in  export  markets. 
This  oattery  was  recently  reported  to  be  selling  in  South  Africa  at 

S rices  30  per  cent  higher  than  American  batteries,  but  it  was  said  to 
ave  a  somewhat  better  reputation.  Batteries  are  also  made  in 
siaaller  quantities  in  the  lesser  developed  countries,  such  as  Spain  and 
Italy,  but  production  there  is  not  important. 

Storage  6attm€«.— Germany  was  before  the  war  the  largest  foreign 

Eroducer  of  storage  batteries.  The  Accumulatoren-Fabrik-Actien- 
resellschaft,  of  Hagen,  are  makers  on  a  large  scale  of  two  widely- 
knoiMm  brands,  and  formerly  operated  branches  in  England,  France, 
Italy,  Spain,  and  Russia.  There  are  also  a  number  of  makers  in 
England!.  There  are  two  Japanese  storage-battery  plants,  but  their 
product  is  not  important. 

IMPORTS. 

No  statistics  of  imports  of  batteries  are  available.  Manu- 
facturers and  exporters  state,  however,  that  they  are  not  aware 
of  any  foreign  dry  batteries  being  offered  for  sale  in  the  United 
States,  and  customs  appraisers  report  very  few  coming  in.  It  is 
possible  that  isolated  mstances  may  occur,  but  in  view  of  such 
statements  it  is  evident  that  there  is  no  import  of  consequence. 

Just  prior  to  the  war  German  lead  storage  battery  plates  were  being 
imported  in  considerable  numbers  for  assembling  mto  batteries  in 
this  coimtry,  and  it  is  possible  that  this  trade  may  again  develop. 
The  storage-battery  plates  constitute  by  far  the  greater  part  of  the 
value  of  the  battery. 

PRICES. 

In  the  case  of  a  prominent  make  of  American  dry  battery, 
selling  in  this  country  for  the  export  trade  at  about  5  per  cent  less 
than  the  minimum  domestic  price,  it  was  foimd  that  the  cost  landed 
in  Great  Britain,  including  handling  charges  to  the  British  warehouse, 
in  the  early  part  of  1921,  was  about  11  per  cent  below  the  price  of  a 
corresponding  type  made  by  a  representative  British  manufacturer, 
at  the  prevailing  rate  of  exchange.  Net  prices  to  the  American 
manufacturer  received  for  batteries  for  the  domestic  trade  were  19 
per  cent  below  the  price  received  by  the  British  manufacturer,  based 
on  maximum  quantity  sales  and  the  prevailing  rate  of  exchange. 

Domestic  pnces  of  dry  batteries  rose  from  the  beginning  of  the 
war  to  May,  1921,  about  70  per  cent;  flash-light  batteries  increased 
less  sharply. 

No  reuaDle  foreign  prices  are  available.  It  is  reported  by  one  of 
the  large  American  manufacturers,  having  branches  in  South  America, 
that  German  storage  batteries  were  being  offered  in  these  markets  in 
July,  1921,  at  prices  approximately  half  those  of  American  batteries. 
German  prices  might  be  expected  to  be  found  below  those  prevailing 
in  England. 

COMPETITIVE  CONDITIONS. 

The  demand  for  batteries  is  world-wide,  but  the  United  States 
is  by  far  the  largest  market.  They  are  produced  in  large  num- 
bers, by  the   use   of  standardized   methods   and  automatic  ma- 
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chinery,  which  tends  to  offset  the  lower  wages  paid  in  European 
countries.  In  the  case  of  storage  batteries  there  is  ahnost  no 
foreign  material  offered  in  the  domestic  market,  so  that  there 
may  oe  said  to  be  no  foreign  competition.  The  method  of  construc- 
tion of  standard  dry  battenes  in  the  United  States  is  more  economical 
of  labor  than  that  used  in  Europe,  wjiere  the  bfi^  type  is  manufac- 
tured, but  does  not  give  a  ceU  of  quite  so  much  service  capacity. 
The  difference  is,  however,  not  widely  recognized,  on  account  of  a 
fallacious  interpretation  often  given  in  this  country  by  the  le^ 
technical  users  to  a  test  in  common  use.  The  small  cells  used  for  flash 
lights  are  usuallv  of  the  bag  type,  and  refills  for  these  flash  lights  are 
made  by  the  million  in  Germany  by  a  cheap  grade  of  labor. 

European  storage-battery  makers  have  two  advantages,  the  lower 
price  oflead  in  England  and  Germany  and  the  lower  rates  of  labor. 


Statistical  Material. 


DOMESTIO   EXPORTS. 


Batteries.^ 


Exported  to— 


Franee 

Germany 

Italy 

Biwln 

United  Kingdom 

Canada 

Panama 

Mexico 

Cuba 

Argentina 

Bratil 

Chile 

Japan 

Australia 

Philippine  Islands. . . 
BriUsh  South  Africa. 
All  other  countries. . . 

Total 


Fiscal  year. 


1914 


16,074 

15,308 

8,545 

4,052 

09,484 

304,656 

I0,38i 

33,296 

^,621 

13,465 

28,926 

2,054 

5,906 

35,113 

24,866 

10,569 

87,234 


1915 


121,527 

243 

48,073 

1,529 

283,667 

313,440 

12,350 

23,209 

43,084 

15,400 

15,010 

1,845 

0,744 

42,264 

11,639 

22,203 

105,820 


085,640  I       967,146 


1916 


99,285 


12,922 

8,857 

457,866 

533,197 

27,437 

27,643 

52,954 

51,489 

41,630 

6,305 

4,232 

86,345 

8,964 

38,525 

202,185 


1,569,836 


1917 


S32,38S 


36,923 
13,708 

924,500 

1,046,788 

25,805 

58,621 

144.300 

81,330 

67,584 

18,000 

7,816 

114,035 
42,258 
45,782 

348,652 


1018 


1100,511 


7,331 

30,429 

706,232 

1,016,362 

75,336 

100,582 

151,923 

77,215 

3S.9Q6 

15.5S5 

229,720 

31,301 

l^.SSI 

534,218 


8,009,676         3,351,838 


Exported  to— 


France _ 

Italy 

Spain 

United  Kingdom 

Canada 

Panama 

Mexico 

Cuba 

Arg(>ntina 

Bnxil 

Chile 

Japan 

Australia , 

Philippine  Islands , 

British  South  Africa 

New  Zealand 

All  other  countries 

Total 


Calendar  year. 


1918 


1, 


185,772 

3,377 

18,777 

175,597 

087,  HI 

34,815 

96,515 

162,346 

147,928 

67,233 

28,015 

16,840 

308,310 

48, 161 

149,611 

208,291 

748,029 


3,178,437 


1919 


884,339 
5,185 

62,146 

526,306 

1,770,913 

38,323 
174,861 
276,279 
377,462 
163,158 

76,156 

46,594 
411,769 

86,165 

310,795 

229,411 

1,579,806 


5,998,337 


1920 


$114,149 

4,872 

205,724 

468,784 

1,834,126 

66,268 

302,046 

405,814 

448,200 

180,582 

83,710 

141,231 

364,861 

195,770 

250,780 

226,896 

1,350,663 


6.633,542 


1921 


826,042 

243 

76.180 

1,102,55S 

40,092 

834,799 

150,778 

204.176 

65,861 

98,217 

71.052 

185,156 

106,075 

96,504 

171,92? 

727,023 


3.881,738 


1  Included  In  "Electrical  appUanoei,  etc,"  prior  to  1M4. 
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ELECTRO-MEDICAL  APPARATUS. 

Summary. 

The  X-ray  tube  is  the  most  important  apparatus  of  this  class. 
Other  articles  are  exploring  instruments  which  are  electricaJly 
U^hted,  and  apparatus  for  applying  electric  currents  to  the  body. 
Tne  X-ray  tube  is  a  highly  exhausted  tube  provided  with  means 
for  passing  through  it  an  electric  current.  The  exploring  instru- 
ments are  essentially  optical  or  surgical  instruments,  incidentally 
lighted  by  electricity.  Cystoscopes  are  the  most  important  of 
these  instruments.  Equipment  for  electric  treatment  consists  of 
apparatus  for  modifying  and  controlling  the  current  so  that  it  can 
be  passed  through  tne  Dody;  the  most  important  type  is  the  high- 
frequency  apparatus,  which  includes  transformers  and  rotatmg 
machinery. 

The  use  of  this  latter  class  of  apparatus  is  still  in  a  somewhat  experi- 
mental stage. 

As  reported  hj  the  census  the  production  of  therapeutic  appa- 
ratus in  the  United  States  amounted  to  $2^653,098  m  1914,  and 
in  1919  to  approximately  $5,506,402.  In  addition  about  (3,389,000 
worth  of  X-ray  tubes  were  reported  in  the  latter  year,  these  being 
included  imder  ''All  other  electrical  machinery''  in  1914.  Manufac- 
turers' estimates  for  1919,  owing  probably  to  different  classifications, 
were  only  (900,000. 

Iron,  steel,  and  copper  are  the  chief  materials  used  for  apparatus 
for  electric  treatments.  Glass,  platinmn,  tun^ten,  and  molybdenum 
are  required  for  X-ray  tubes.  For  cystoscopic  instruments,  optical 
glass  and  steel  are  used. 

For  therapeutic  apparatus,  machine-shop  eauipment  of  standard 
type  is  employed.  The  workmanslup  is  ot  high  grade.  Glass 
manipulation  is  most  important  in  X-ray  tubes.  For  cystoscgpes 
very  nigh-grade  workmanship  is  required,  as  the  parts  must  be  per- 
fectly fitted  to  obtain  good  vision  and  smooth  operation. 

X-ray  tubes  are  made  largely  by  one  company,  which  controls 
the  patent  on  the  most  advantageous  form  of  tube.    An  older  form 
of  tube  is  made  by  several  smaller  firms.    Therapeutic  apparatus 
is  made  chiefly  by  three  or  four  makers  of  electro-medical  apparatus 
of  moderate  size. 
There  is  some  export,  but  no  figures  are  available. 
A  limited  amount  of  high-frequency  apparatus  is  imported  from 
Great  Britain  and  some  cystoscopes  come  from  Germany.    Before 
the  war  there  was  considerable  importation  of  German  cystoscopes. 
Great  Britain,  Germany,  and  France  produce  electro-medical  ap- 
paratus.   Cystoscopes  and  other  instruments  requiring  a  lens  system 
are  the  most  important  class  of  electro-medical  instruments  made  in 
Germany,  and  tnose  in  which  German  makers  especially  excel. 

Hie  manufacture  and  importation  of  X-ray  tubes  are  controlled 
largelv  by  patents  held  by  one  company.  These  patents  cover  the 
Coohage  tune,  which  possesses  great  advantages  over  other  types  and 
is  in  general  use. 

There  have  been  recent  reports  that  a  new  type  of  tube,  superior 
to  the  Coolidjze  tube,  has  been  developed  in  Grermany.  Cystoscopes 
were  imported  quite  largely  before  the  war,  on  account  oi  the  high 
quality  of  the  German  instruments.    The  quality  of  the  domestic 
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product  has  been  improved^  however,  and  at  present  there  does  not 
appear  to  be  any  well-recognized  superiority  in  the  foreign  instru- 
ments. The  tariS  problem  in  regard  to  cystoscopes  relates  to  surgical 
instruments  rather  than  to  electro-medical  apparatus. 

High  frequency  apparatus  for  electrical  treatment  has  not  been 
an  actively  competitive  product. 

General  Information. 

Act  of  1913,  paragraph  167.  Articles  or  wares  not  specially  provided  for  in  this 
section,  *  *  *  ff  composed  wholly  or  in'  chief  value  of  iron,  steel,  lead,  copper, 
brass,  nickel,  pewter,  zinc,  aluminum,  or  other  metal,  but  not  plated  with  gola  or 
silver,  and  whether  partly  or  wholly  manufactured,  20  per  centum  ad  valorem. 

Paragraph  95.  *  *  *  and  all  glass  or  manufactures  of  glass  or  paste  or  of  which 
glass  or  paste  is  the  component  material  of  chief  value,  not  specially  provided  for  in 
this  section,  30  per  centum  ad  valorem. 

DESCRIPTION. 

Electro-medical  apparatus  includes  the  X-ray  tube,  various  forms 
of  small  special  lignting  apparatus  for  illuminating  and  examining 
parts  of  tne  body,  cauteries,  control  switchboard  for  dental  and 
other  motors,  apparatus  for  generating  various  forms  of  electric 
current  and  for  applying  it  to  the  body,  and  other  apparatus.  Among 
the  most  important  and  widely  known  is  the  X-rav  tube.  It  consists 
of  a  glass  tube  or  bulb,  from  which  nearly  all  the  air  has  been 
exhausted,  and  having  sealed  within  it  two  metal  terminals,  between 
which  a  high-tension  electric  current  is  passed  through  the  rarefied 
gas  in  the  tube. 

From  oae  of  these  terminals,  called  the  cathode,  there  radiates  a 
stream  of  electrons,  which  is  directed  against  the  other  tenninai, 
called  the  anode,  usually  a  heavy  block  of  tungsten  or  molybdenum. 
This  anode,  while  receiving  the  stream  of  electrons,  is  the  source  of 
the  X  rays,  which  pass  out  through  the  glass  in  straight  lines.  The 
penetrability  of  substances  to  the  X  rays  bears  no  relation  to  their 
penetrability  to  light,  but  varies  with  the  density  of  the  substance, 
so  that  it  is  possiole  to  obtain  photographs,  or  shadow  pictures,  of 
the  interior  of  opaque  bodies. 

There  are  two  types  of  X-ray  tube,  the  gas  tube  and  the  Coolidge 
tube.  In  the  gas  tube  there  is  an  atmospnere  of  gas  at  low  pressure 
through  which  the  high-tension  discharge  passes.  The  regulation  of 
the  pressure,  or  vacuum,  in  the  gas  tube,  wnich  controls  the  character 
of  the  X  rays,  is  a  matter  of  some  difficulty  and  uncertainty,  and  the 
tubes  require  repumping  and  adjusting  from  time  to  time.  In  the 
CooUdge  tube  the  cathode  is  a  tungsten  filament,  similar  to  that  in 
an  incandescent  lamp,  which  may  be  heated  by  the  passage  of  a  small 
current.  The  vacuum  is  constant  at  a  very  hign  value,  and  the 
regulation  is  effected  by  varying  the  temperature  of  the  filament  bv 
means  of  the  filament  current.  An  increase  in  the  temperature 
allows  a  greater  current  to  pass  through  the  vacuum.  This  regulation 
can  be  enected  auite  simply  and  demiitely,  which  gives  this  type  of 
tube  a  great  aavantage  over  the  gas  type.  In  addition  to  the 
diagnostic  uses  of  the  A  rays,  for  obtaining  photographs,  the  action 
of  tne  rays  themselves  has  been  found  of  great  use  in  the  treatment 
of  certain  forms  of  skin  diseases,  and  progress  is  being  made  in  their 
application  to  other  diseases,  in  which  it  is  hoped  that  highly  impor- 
tant results  will  be  obtained. 
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There  are  many  forms  of  apparatus  for  applying  electric  currents 
to  the  body  for  therapeutic  purposes,  among  the  most  noteworthy 
are  those  for  generating  the  nign-freguency  currents,  in  which  the 
current  reverses  in  direction  millions  of  times  per  second,  as  compared 
with  a  hundred  or  more  in  power  circuits.  Currents  of  this  nature 
up  to  one  horsepower  or  more  may  be  passed  through  the  body 
without  injury,  and  may  be  used  to  generate  heat  within  the  interior 
of  the  body,  and  for  other  purposes.  While  the  benefits  of  this  form 
of  treatment  have  perhaps  not  been  as  universal  as  was  expected, 
it  is  of  undoubted  use  in  some  conditions,  and  is  still  in  process  of 
development. 

Another  important  form  of  electro-medical  instrument  is  the  cysto- 
scope,  a  diagnostic  instrument  for  observing  and  operating  on  interior 
parts  of  the  body.  It  consists  of  a  system  of  small  tubes,  carrying 
an  electric  lamp  near  the  end,  and  equipped  with  a  lens  system  for 
observation,  and  means  for  introducing  nuids  or  instruments.  It  is 
more  properly  a  surgical  than  an  electrical  instnunent,  as  the  only 
electrical  features  are  the  lamp  and  the  conductors  thereto. 

Other  forms  of  electro-medical  apparatus  are  dental  and  surgical 
motors,  for  machining  bone,  various  forms  of  diagnostic  lamps,  and 
other  less  important  types. 

DOMESTIC   PRODUCTION. 

In  1914  the  production  of  electrotherapeutic  apparatus  amounted 
to  $2,653,098,  having  more  than  doubled  during  the  previous  five 
years.  In  1919  value  of  the  product  was  $5,506,000,  and  in  addition 
IS^-ray  tubes  were  produced  valued  at  $3,389j000,  which  were  not 
separately  reported  in  the  previous  census.  Electro-medical  appa- 
ratus is  of  the  highest  importance  in  diagnosis,  and  its  usefulness  in 
other  fields  is  lik^y  to  increase. 

MoieridlB. — In  the  construction  of  apparatus  for  high-frequency 
treatment  and  for  energizing  X-ray  tuoes,  the  chief  materials  are 
steel,  often  special  allovs,  for  the  magnetic  material,  copper  wire, 
and  insulating  materials.  A  considerable  amoimt  of  nardwood, 
mahogany,  oak,  etc..  is  used  for  cabinets.  X-ray  tubes  are  glass, 
usually  inclosed  by  a  lead-glass  shield  to  prevent  injury  to  the  operator 
by  stray  radiation.  Some  of  the  glass  for  tubes  is  imported  from 
Gfermany,  and  is  said  to  be  superior  for  work  requiring  high  pene- 
tration, such  as  therapeutic  X-ra}^  treatment.  The  other  materials 
are  almost  wholly  of  domestic  origin,  and  the  supply  is  adeauate. 
Small  quantities  of  tungsten,  molyodenum,  and  other  materials  are 
reouired,  but  the  amounts  are  insignificant. 

Equipment, — ^The  shop  equipment,  small  metal  and  wood  working 
machinery,  is  all  of  American  manufacture,  and  of  the  best  quality 
available. 

Methods  of  production. — ^The  demand  for  this  class  of  apparatus, 
although  wide,  is  not  sufficient  to  permit  the  quantity  production 
methoas  employed  in  other  branches  of  the  electrical  industry.  Auto«- 
matic  machmery  is  not  used  to  any  great  extent,  and  considerable 
skilled  hand  labor  is  necessary,  especiiuly  in  finishing  cystoscopes  and 
other  instruments  requiring  one  adjustment.  In  this  respect  Euro- 
pean methods  of  manufacture  are  similar  to  those  employed  in  the 
United  States. 
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Oraanisation. — ^The  demand  for  most  classes  of  this  apparatus  is 
small;  and  most  of  the  concerns  specializing  in  its  manufacture  are  of 
moderate  size.  The  reputation  of  the  maker  is  a  factor  of  more 
importance  than  large  scale  production.  It  is  not  possible  to  state 
separately  the  capital  invested. 

OeograpMcal  distrihution. — ^The  industry  is  located  in  New  England 
and  the  other  northern  manufacturing  States. 

History  of  the  industry. — Electromedical  apparatus  has  been  made 
for  a  long  period,  but  until  the  development  of  the  X  ray,  the  high 
frequency  current,  and  the  electrically  lighted  cystoscope  it  was  of 
limited  application  and  uncertain  usefulness.  The  important 
branches  of  the  industry  therefore  have  a  history  of  only  about  25 
years. 

Domestic  production  and  consumption, — Production  in  1919 
amounted  to  $8,895,402.  Domestic  production  is  sufficient  to  supply 
the  demand,  although  the  domestic  ^lass  is  said  to  be  not  as  suitaofe 
as  the  German  proouct  for  X-ray  tubes,  which  require  high  penetra- 
tion for  therapeutic  purposes. 

Domestic  exports. — No  figures  are  available  regarding  exports.  It 
is  known,  however,  that  some  apparatus  is  exported. 

FOREIGN   PRODUCTION. 

Germany  and  France  are  the  largest  foreign  producers.  'n.;ir 
product  is  high  grade  and  has  been  frequently  preferred  to  that  of 
domestic  manufacturers.  The  industry  is  higmy  developed  in  Ger- 
many, and  German  makers  have  maintained  a  reputation  for  excel- 
lence that  has  been  a  valuable  asset  to  them. 

IMPORTS. 

Before  the  war  there  were  considerable  imports,  but  statistics  are 
not  reported  separately.  The  greater  part  of  these  imports  have 
consisted  of  cystoscopes  and  similar  apparatus  requiring  a  nigh-grade 
lens  system,  It  is  evident  that  imports  have  been  decreasing,  as 
American  manufacturers  have  improved  their  product  and  developed 
new  apparatus.  There  is  a  limited  amoimt  oi  high  frequency  appa- 
ratus imported  from  Great  Britain,  made  by  the  nrm  of  Cox 
Cavendisn. 

PRICES. 

Definite  price  comparisons  are  practically  impossible,  owing  to 
differences  in  design  and  quality  which  make  it  difficult  to  estimate 
accurately.  X-ray  apparatus  is  sold  at  from  about  S600  for  the 
smaller  outfits  up  to  $2,500  and  more  for  the  larger.  High  frequency 
apparatus  may  be  priced  up  to  $500  or  more,  according  to  the 
size  and  design,  ana  cystoscopes  up  to  $150  or  more.  Domestic 
prices  of  cystoscopes  ana  similar  instruments  have  increased  approxi- 
mately 25  per  cent  since  the  beginning  of  the  war  (1917).  One 
importer  suomitted  statements  to  the  commission  that  cystoscopic 
instruments  of  similar  type  cost  25  per  cent  more  from  domestic 
makers  than  the  prices  for  which  they  could  be  obtained  in  Germany 
at  the  present  time  (1921). 


TARIFF  INFOBlfllATION  STJBVBYS.  88 

TARIFF    HISTORY. 

Siu^ical  and  electro-medical  instruments  have  never  been  specially 
provided  for  in  tariff  legislation,  but  have  been  included  as  manufac- 
tures of  metal,  not  otherwise  provided  for.  The  rate  has  been  45  per 
cent  for  many  years,  except  from  1894  to  1897,  when  it  was  35  per 
cent,  and  since  1913,  when  there  was  a  reduction  to  20  per  cent. 

COMPETITIVE    CONDITIONS. 

There  are  differences  in  the  competitive  status  of  X-ray  tubes, 
electro-therapeutic  apparatus,  and  electrically  lighted  exploring 
instruments.  Germany  is  said  to  possess  an  advantajge  in  her  abilitv 
to  produce  superior  glass  for  one  type  of  tube,  relatively  little  used, 
but  employed  for  therapeutic  purposes,  as  distinguished  from  the 
radiograpluc  tube.  In  the  development  of  the  a^aratus  for  gener- 
ating  the  current  for  the  tubes,  which  equipment  usually  considerablv 
exceeds  in  value  the  tube  itself,  America  has  also  been  in  the  lead, 
although  this  apparatus  is  not  protected  by  patents  to  the  same 
extent  as  is  the  radiographic  tuoe.  European  makers  still  largely 
retain  the  induction  coil  form  of  apparatus  instead  of  the  superior 
high-tension  transformer  type  (whicn  is  less  bulky  and  more  simple) 
made  by  all  American  manmacturers. 

Amencan  physicians  have  also  led  in  the  application  of  the  high 
frequency  and  other  forms  of  electric  current  to  therapeutic  purposes, 
ana  consequently  in  the  development  of  the  necessary  apparatus, 
and  American  manufacturers  do  not  express  great  concern  over  the 
possibility  of  foreign  competition  in  this  line  of  products.  The  use 
of  this  apparatus,  Uiough  mcreasing,  is  still  confined  to  a  rather  small 
class  of  pnysicians. 

In  the  exploring  instruments,  such  as  cystoscopes,  which  are  elec- 
trically lighted  surgical  instruments  competition  has  been  greatest. 
For  some  stages  of  the  manufacture  of  such  instruments,  long  train- 
ing and  a  hi^  degree  of  skill  are  required.  Fine  fitting  and  work- 
manship are  of  much  importance  in  these  instruments,  and  as  the 
Germans. excelled  in  these  respects  many  American  physicians  pre- 
ferred imported  goods  before  the  war.  During  the  war  the  qualitv 
of  the  domestic  product  was  much  improved  ana  production  increased, ; 
there  is  now  no  well  recognized  superiority  in  the  German  instru- 
ments, many  physicians  preferring  tne  domestic.  Germany  still  has 
the  advantage  in  producing  a  superior  quality  of  optical  glass  for  the 
finely  adjusted  lens  system. 

Labor  costs  are  difficult  to  determine,  as  the  product  covers  a 
diversity  of  articles.  Wages  are  high  for  the  skilled  work  required 
in  finishing.  Statements  submitted  by  manufacturers  indicate  that 
some  of  the  skilled  metal  finishers  receive  as  much  as  $53  per  week 
and  a  few  of  the  most  skilled  assemblers  as  high  as  SI 00  per  week 
in  April  1921.  This  applies  to  cystoscopes  and  similar  instruments, 
the  manufacture  of  which  is  a  part  of  the  surgical  instrument  industry, 
rather  than  of  the  production  of  electro-medical  apparatas. 

TARIFF    CONSIDEBATIONS. 

Electro-medical  apparatus  is  of  little  importance  as  a  possible  source 
of  revenue,  as  the  amount  imported  is  very  small,  ana  not  likely  to 
show  any  great  increase.     In  the  matter  of  classification,  the  types 
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most  largely  imported  are  essentialljr  surgical  instruments;  the  other 
types  are  probably  not  of  sufficient  importance  to  warrant  separate 
classification. 

MISCELLANEOUS  ELECTRICAL  SUPPLIES. 

General  Information. 

Act  of  1913,  ^tfaffraph  167.  Articles  or  wares  not  specially  provided  for  in  this 
section;  *  *  *  ijf  composed  wholly  or  in  chief  value  of  iron,  steel,  lead,  copper, 
brass,  nickel  pewter,  zinc,  aluminum,  or  other  metal,  but  not  plated  with  gold  or 
silver,  and  whether  partly  or  wholly  manufactured,  20  per  centum  ad  valorem. 

DESCRIPTION. 

A  large  and  varied  class  of  small  electrical  supplier  which  are  in 

general  use  is  here  uicluded.  Among  these  may  be  mentioned  bells, 
uzzers,  push  buttons,  heating  and  cooking  apparatus,  arc  lamps, 
motion  picture  projectors,  search  lamps,  fire  alarm  systems,  electric 
time  incucating  and  recording  systems,  automobile  horns,  and  electric 
blasting  machmes.    The  component  materials  are  chiefly  metals. 

The  common  electric  bell  has  a  cast  iron  or  stamped,  steel  frame, 
an  electromagnet  consisting  of  two  iron  cores  wound  with  cotton- 
covered  copper  wire,  a  gong  of  composition  metal  or  iron,  and  vibrat- 
ing parts  of  stamped  metal.  Push  buttons  may  have  cases  of  wood 
or  metal,  inclosing  two  small  brass  spring  contacts  that  are  pressed 
together  by  the  button,  which  may  be  porcelain  or  composition. 
Heating  apparatus  is  made  in  great  variety,  of  both  household 
and  commercial  types,  including  flatirons,  percolators,  toasters, 
small  stoves,  electric  ranges,  soldering  irons,  glue  pots,  and  many 
others.  The  operation  and  construction  of  all  are  similar.  An  alloy 
wire  of  high  electrical  resistance  is  wound  in  the  form  of  fine  coils, 
close  to  the  heating  surface.  The  passage  of  the  current  through  the 
high  resistance  generates  the  heat,  which  is  communicated  to  the 
metallic  plate  adjoining,  or,  in  the  case  of  some  types  of  stoves,  it 
is  communicated  directly  to  the  article  to  be  heated.  Arc  lamps 
include  a  device  for  holding  two  carbon  rods,  and  an  electromagnetic 
device  for  separating  them  slightly  to  strike  the  arc,  and  for  auto- 
matically maintaining  the  same  separation  as  the  rods  burn  away. 
Electric  time  systems  and  fire-alarm  systems  are  essentially  small 
electromagnets,  or  iron  cores,  wound  witli  insulated  copper  wire,  with 
the  necessary  contact-making  devices,  connected  so  as  to  operate 
the  mechanism.  The  use  of  all  these  electrical  devices  has  increased 
rapidly,  owing  to  the  convenience  of  electrical  operation,  and  the 
instantaneous  operation  obtainable  at  distant  points. 

DOMESTIC   PRODUCTION. 

The  United  States  Census  reports  do  not  specify  in  detail  all  the 
classes  of  this  type  of  apparatus.     In  1914  production  of  six  of  the 

Srincipal  classes^  amounted  to  $7,547,182, and  in  1919  to  $65,866,343. 
4  these  classes,  electric  heating  appliances  formed  36  per  cent,  and 
vacuum  cleaners  and  other  small  motor  driven  devices  47  per  cent 
in  1919. 


1  Arc  lamps:  search  lamp  and  projectors;  heating,  cooking,  household,  and  industrial  devices;  annuaci- 
ators  and  poah  buttoos,  wUb,  buaxers  and  signal  gongs;  and  clocks  and  tixna  mechanisms. 
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Materials. — ^The  covering  or  casing  of  this  class  of  apparatus  is 
principally  stamped  or  spun  brass  or  steel,  and  the  moving  and  cur- 
rent-carrying parts  are,  except  in  the  case  of  heating  apparatus,  also 
stamped  Drass,  or,  in  the  more  accurate  tjrpes,  machined  orass  or  steel. 
The  electroma^ets  are  usually  cores  of  cast  iron,  and  are  wound  with 
cotton  or  possibly  silk  covered  copper  wire.  For  heating  elements, 
nichrome  wire  or  ribbon  is  largely  used.  It  is  an  alloy  of  about  90 
per  cent  nickel,  with  10  per  cent  chromium,  and  has  a  high  electric 
resistance,  which  develops  a  large  amount  of  heat  in  a  given  length, 
and  has  a  high  melting  point.  All  the  materials  are  obtainable  in 
ample  supply  in  this  c?u£try  with  the  exception  of  nickel. 

EguipmerU. — ^Most  of  the  equipment  is  simple,  and  the  supply  is  of 
high  qualit]^  and  ample.  Automatic  sheet-metal  stamps,  (mils,  and 
screnv  machines  are  lai^ely  used,  and  for  some  products  brass  and 
iron  castings  are  required.  Many  of  the  smaller  parts  are  made  on 
automatic  screw  machines. 

Methods  of  production. — ^Production  is  highly  standardized,  and 
the  articles  are  made  in  lai^e  quantities.  About  the  only  handwork 
is  that  used  in  the  assembly  of  the  parts.  Some  of  the  foreign 
product,  especiaUy  that  of  Japan,  shows  evidence  of  handwork,  often 
of  rather  poor  quality. 

Organization. — ^The  manufacture  of  this  class  of  material,  especially 
push  buttons,  bells,  and  the  like,  does  not  require  a  highly  developed 
organization  or  large  and  expensive  equipment.  They  are  not  as  a 
rule  made  by  the  laree  manufacturers  of  electrical  engineering 
equipment,  but  by  supply  manufacturers,  some  of  small  size.  Heat- 
ing apparatus  and  projectors  are  made  by  the  larger  firms  as  well  as 
by  a  number  of  smaU  makers.  Fire-alann  systems  are  mainly  pro- 
duced  by  one  specialty  company.  • 

Oeographical  distriJ>ution. — ^The  industry  is  located  principally  in 
the  northern  and  northeastern  manufacturing  States. 

History  of  the  industry. — ^The  use  of  electric  bells  and  signaling 
apparatus  depending  on  Battery  current  has  developed  independently 
of  the  use  oi  electric  power  Imes  and  service,  but  not  less  rapidly. 
Importation  has  never  been  a  factor  in  the  growth  of  the  industry. 
The  manufacture  of  heating  apparatus  has  followed-  the  extension  of 
power  lines  and  the  increasing  use  of  electric  service  for  domestic 
purposes. 

Domestic  production  and  consumption. — Complete  figures  for  pro- 
duction are  not  available.  In  1919  the  production  of  arc  lamps 
and  projectors  amounted  to  $4,949,017;  that  of  cooking,  welding,  and 
other  heating  apparatus  to  $23,537,252;  vacuum  cleaners  and  other 
small  motor-Sriven  devices,  $31,255,943;  electric  clocks,  $1,797,909; 
annimciators  and  push  buttons,  $709,941;  and  bells  and  buzzers, 
$3,616,281.  The  domestic  demand  is  supplied  entirely  by  domestic 
manufacturers,  and  there  is  some  export. 

Domestic  exports. — No  complete  statistics  are  available.  Exports 
of  arc  lamps  have  been  decreasing  with  the  replacement  of  this  type 
bv  the  incandescent  lamp,  amoimting  in  1921  to  only  $13,795. 
Exports  of  heating  and  cooking  apparatus  have  been  increasing,  and 
in  1921  amounted  to  $1,637,450;  the  principal  destinations  are  Great 
Britain,  Canada,  Latin  American  countries,  and  Ji^an.  Foreign 
competition  is  met  in  these  markets,  often  in  the  form  of  material  of 
cheap  construction,  made  especially  for  the  export  trade. 
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FOREIGN   PRODUCTION. 

Germany  is  one  of  the  chief  producers.  Japan  has  recently  been 
entering  the  field,  and  has  taken  advantage  of  the  opportunity 
afforded  bv  the  war  to  extend  her  trade  in  South  America,  Asia,  and 
the  Britisn  possessions  bordering  on  the  Pacific.  The  Japanese 
product  is  not  uniformly  of  high  quaUty,  and  is  made  to  a  great 
extent  in  small  shops. 

IMPORTS. 

Imports  of  this  class  of  goods  are  not  reported  separately.  There 
appear  to  be  few  instances,  however,  of  imported  goods  appearing 
in  the  domestic  market  in  competition  with  American  products.  The 
quality  of  the  foreign  product  is  in  no  case  superior  to  the  Ameri- 
can, and  is  often  inierior. 

PRICES. 

Price  comparisons  between  domestic  and  foreign  goods  are  rather 
difficult  to  make  on  account  of  possible  differences  in  quality.  One 
domestic  manufacturer  stated  that  a  German  flatiron  was  bein^ 
placed  on  the  American  market  to  sell  for  $2  wholesale,  in  competi- 
tion with  his  iron  selling  for  $4.25.  The  German  article  does  not 
have  the  nichrome  element,  and  the  mica  insulation  is  inferior, 
but  these  features  would  not  be  apparent  to  a  household  purchaser. 
The  price  of  this  domestic  iron  was  about  2.5  times  its  pre-war  price. 

TARIFF   HISTORY. 

Nearly  all  of  this  class  of  material  is  dutiable  under  the  provision 
for  articles  or  wares  in  chief  value  of  metal,  not  otherwise  provided 
for.  By  the  acts  of  1897  and  1909  they  were  dutiable  at  45  per  cent 
ad  valorem,  an^  by  the  act  of  1913  at  20  per  cent. 

COMPETITIVE   CONDITIONS. 

Much  of  the  foreign  material  is  of  a  quality  which  would  be  con- 
sidered poor  in  the  United  States,  and  would  not  find  a  ready  sale. 
Some  of  this  cheap  material  is  rather  crudely  decorated  and  would  not 
find  favor  in  this  country.  There  are  instances  of  foreign  goods  being 
offered  in  the  domestic  market,  but  as  yet  there  has  been  little  sale, 
and  manufacturers  report  no  competition  of  consequence  from  foreign 
sources. 

An  investigation  made  by  the  Electrical  Manufacturers  Council 
in  1920  indicates  that  labor  cost  for  heating  appliances  ranged  from 
about  35  to  50  per  cent  of  the  cost  of  production. 

The  highest  grade  of  resistance  wire  for  heating  apparatus,  the 
nichrome  alloy,  is  controlled  by  American  patents,  but  foreign 
makers  are  able  to  use  substitutes  which  will  serve  the  purpose 
probably  almost  as  well.  Apparatus  of  this  type  is  an  example  of  a 
class  of  electrical  goods  that  are  sold  to  a  considerable  d^ee  on 
their  appearance.  Power  apparatus,  cables,  and  other  gooos  used 
by  lai]ge  corporations  are  purchased  principally  by  specificatiops, 
and  after  tests  to  insure  ouaUty,  but  electric  irons  and  heating 
apparatus  are  sold  not  only  by  small  electrical  dealers  but  by  hard- 
ware and  department  stores,  and  are  usually  purchased  by  persons 
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who  are  not  in  a  position  to  judge  of  their  qualitjr.  For  this  reason, 
oompetition  from  cheap  grades  of  foreign  goods  might  he  made  more 
effective  than  in  the  case  of  technical  equipment. 

Statistical  Tables. 

imports   by  countries. 

Electric  arc  lamps, ^ 


FlMalyear. 

Imported  from— 

1918 

1914 

1915 

1917 

Nu 
be 

1918 

Num- 
ber. 

Value. 

Num- 
ber. 

Value. 

Num- 
ber. 

Vail 

tie. 

Nnnir 
ber. 

Vahie. 

m- 

tr. 

Value. 

Aiutria-Hmmnr. . . . 

1 

t7 

B«igf^ini           .... 

13 
1,966 

1259 
S1,S29 

United  Kingdom.... 

1,709 
101 

1 

32,936 

1,200 

46 

10 

1171 

2 
42 

S28 
517 

'^ftnmilA...... 

5 

24 

2 

• . • . . .4 . 

88 

ICexieo 

4 

S60 

All  otlier  ooontries. . 

mi...... 

Total 

1,962 

32,112 

1,»]2 

34,249 

12 

209 

44 

545 

4 

50 

I— 

Calendar  year. 

Imported  Iron 

1918 

1919 

1920 

Number. 

Value. 

Number. 

"^ 

i^alue. 

Number. 

Value. 

Simin 

8 
3 

S33 

29 

United  Kincdom 

Hexioo 

4 

$50 

All  other  countries. .  ^ 

Total 

4 

SO 

11 

62 

1  Included  in  "Metals,  etc.,  manufactures  of,"  prior  to  1913. 


IMPORTS    FOR   COM  SUMPTION — REVENUE. 


ELECTRIC  ARC  LAMPS. 


Rate  of  duty. 

Quantity. 

Number. 

1,746 

456 

1,097 

6 

76 

416 

4 

4 
11 

Value. 

Duty 
collected. 

$12,402.45 

3,510.90 

3,376.58 

21.40 

249.60 

1,217.00 

laoo 
laoo 

12.40 

V'alue  i)er 

unit  of 

quantity. 

Actual 
and  com- 
puted ad 
valorem 
rate. 

Fiscal  year. 

1913 

45  per  cent 

$27,661 

7,802 

16,882 

107 

1,248 

6,085 

50 

50 
62 

$15.79 
17.11 
15.39 
17.83 
16.42 
14.63 
12.50 

12.50 
5.64 

Percent. 
45.00 

19U» 

.....do 

45.00 

1914* 

20  per  cent 

20.00 

1915 

.....do 

20.00 

1916 

do 

20.00 

1917 

do 

20.00 

1918 

do 

20.00 

Calendar  year: 

1918 

2a  00 

1919 

do 

20.00 

1990 

do 

1921 

do 

1 

1 

1 

1  July  1  to  Oct.  3, 1913.  under  act  of  1909. 

>  Get.  4, 1913,  to  June  80, 1914,  under  act  of  1913. 
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DOMESTIC   EXPORTS. 

Arc  lamps} 


Fi5)cal  xpar. 

Exported  to— 

19 

13 

Value. 

S236 

996 

310 

5,548 

91,641 

202 

8,694 

4,681 

3,945 

52,475 

1,958 

3,547 

2,167 

614 

89 

8,916 

1914 

19 
Number. 

1 

15 

Number. 

Number. 

Value. 

Value. 

Germany 

8 

78 

10 

162 

5,038 

9 

533 

241 

204 

2,855 

81 

173 

104 

21 

2 

498 

16 

1181 

.     .            .1 

Italy 

32                fi.*" 

12* 

tl77 

Spain 

5 

217 

1,670 

27 

132 

309 

1 

1,146 

90 

40 

74 

12 

105 

526 

12:} 

4,016 

34,913 

512 

2,l»l 

6,128 

20 

13,832 

1,880 

950 

1,101 

137 

1,253 

9,052 

Imited  Kingdom 

278  1 
492 

90  I 

62 
116 

40 
105 

o,  741 

HftriAda  .   . 

y..*9^ 

Panama 

';m 

Mexico 

1. 020 

Cuba 

2,1"7 

Argentina 

1.0»^ 

Brazil 

2,Ui 

Chile 

Japan 

*'"'*■*'*'*  1     "   " 

Australia ", 

Philippine  Islands 

53 

1.433 

British  South  Africa 

All  other  countries 

227 

6. 70S 

Total 

10,017 

•     185,019 

4,386 

76,766 

1,425 

30,9S4 

1916 

Fiscal 
19 

year. 

Exported  to — 

17 

1918 

Number. 

Value. 

Number.   '     Value. 

Number. 

Value. 

Germany 

Italy 

......•.•••• 

:::::::::::::::::::::: 

Spam 

25 

S391 

303 
26 

12,002 
244 

8 

S4« 

United  Kingdom 

Canada 

393 
83 
23 

195 
38 

127 

33 

24 

6 

29 

8,401 
803 
230 

2,879 
'584 

1,610 

360 

329 

78 

584 

320              3,521 
8                  142 

3i6 

10 
94 

56 

5,057 

Panama 

150 

Mexico 

116 
211 

1.250 
2.603 

l^^^i 

Cuba 

1.39^ 

Argentina 

41  !               402 

53  1               832 

3  1                 51 

36  :               347 

Brazil 

6 

■    iii 

Chile 

Japan 

18 
13 

4n5 

Australia 

118 

1,419 

'                  5» 

Philippine  Islands 

British  South  Africa 

1 

All  other  countries 

158 

2,444 

190 

'  2.939 

98 

2,*9 

1 

Total 

1,134 

18,693 

1,425  .           15.752 

613 

13,30? 

' 

1                ' 

Calendar  year. 

Exported  to— 

19 
Number. 

18 
Value. 
$80 

19 
Number . 

19 

1920 

102 

^«  umber. 

1 

11 

Value. 

Number. 

Value.  '] 

Value. 

France 

2 

142 

$2,377 

1 

1 

Italy 

1 

1 

Spain 

:::::::        :;::::::::::  :::i ::::::: 

United  ELingdom 

5 

381 

18 

79 

29 

14 

39 

101 

3 

104 

6,178 

189 

1,086 

412 

630 

!^) 

1,295 

177 

102  1 

;            449  ' 

1                1 

1             91 

10  1 

2  ' 

116 

$4,050  I 
8, 876  1 

12  1 

1, 181  1 

136  , 

88  1 

408 
1,703  1 

129 
15 

47*' 

$91 

Canada 

87 

2 

71 

42 

132 

40 

8 

12 

12 

2, 175 
42 

2,249 
1,049 
1,669 
750 
200 
528 
525 

7,53^ 

Panama 

Mexico 

2,329 

Cuba 

350 

Argentina 

Brazil 

Chile 

Japan 

1,228 

Australia 

Phillouine  Islands. . . 

288 

1,656 

1             50 

303 

1 

British  South  Africa . 

All  other  countries. . .. 

365 

4,872 

1            109 

1,932 

457 

1 

8,215, 

25,098  1 

1 

116  , 

1,S75 

Total 

773 

14, 139 

1,268 

16,836 

1        1,324  1 

1 

803 

13,411 

»  tacludcfi  io  •'  Rlectrlcal  appliances— All  other"  prior  to  1913. 
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DOMESTIC  EXPORTS — contiiiued. 

Heating  and  cooking  apparatus.^ 


Exported  to— 


France 

(iermany 

Italy 

Spam 

I  nited  Kingdom 

Canada 

Panama 

Mexico 

Cuba 

-Vrgentina 

Brazi] 

ChUo 

Uruguay 

China 

Japan 

Australia 

New  Zealand 

Philippine  Islands. . . 
British  South  Africa. 
All  other  countries.. . 


Total. 


Calendar  year. 


Fiscal  year 
1918. 


1918 


$822 


25,568 

21,898 

1,683 

212,515 

17,342 

23,284 

12,489 

29,419 

16,508 

19,  817 

24,568 

8,124 

8,053 

32,683 

19,428 

2,457 

7,133 

50,197 


1944 


22, 116 
15,980 

2,207 
242,066 
12,367 
18,653 
10, 893 
37,891 
22,130 
29,140 
10,392 

9,198 

5,242 
45,314 
26,004 

2,067 

15,412 

158,303 


1919 


110,356 


533,988  I   686,339 


13,842 
26,534 
107,369 
313,632 
21,693 
64,776 
29,769 
94,655 
64,790 
19,876 
50,424 
22,266 
95,908 
78, 565 
55,305 
11,165 
58,500 
440,332 


1920 


115,071 


7,509 
44,500  < 

151,939  I 

346,409  . 
19,475  ! 

112,451 
52,771 

108,329 

132,334 
14,217 
36,137 
30,610 
78,942 

138, 516 
62,715 
14,625 
23,135 

411,442 


1,579,757  I  1,801,127 


1921 


S4,507 

1,737 

3,721 

28,771 

171,959 

254,746 
28,305 

195,371 
64,788 

180,417 

102,994 
10,353 
43,750 
33,462 
91, 337 

110,336 
59,986 
15, 126 
80,785 

lv4,  wfv 


1,637,450 


CARBONS.^ 


Exported  t»— 


France 

Italy 

Spain , 

United  Kingdom... 

Canada , 

Panama , 

Mexico 

Cuba 

Argentina 

Braiil 

Chile 

Japan 

Australia 

>fcw  Zealand 

Philippine  Islands. . 
British  South  Africa 
All  other  countries.. 

Total 


Fiscal  year 
1918 


$7,748 

149, 385 

1,189 

67,410 

794,219 

674 

22,535 

10,981 

41,562 

18, 871 

14,189 

124,731 

13,609 

12,311 

3,252 

3,490 

238,942 


1,525,128 


1918 


$6,257 

157,617 

4,010 

122,926 

778, 150 

405 

23,197 

10,924 

24,689 

21,317 

18, 112 

179, 391 

21,086 

25,733 

3,590 

6,327 

197, 180 


1,600,920 


Calendar  year. 


1919 


$4,739 

44,644 

24,248 

83,149 

758,935 

627 

44,351 

5,394 

13,723 

30, 856 

15,769 

73,2a5 

50,578 

13,907 

6,858 

3,785 

216,997 


1,391,765 


1920 


$11,004 

62,644 

4,675 

73,848 

937,854 

3,785 

51,688 

58,264 

33,509 

23,963 

9,775 

132,492 

2,810 

2,526 

6,554 

4,995 

57,445 


1,477,831 


1921 


$390 

138 

782 

58»013 

234,008 

1,446 

20,491 

9,552 

8,028 

8,055 

1,  dVtf 

52,782 

2,539 

58 

2,573 

945 

32,470 


433,869 


*  Included  in  "  Electrical  machinery,  etc.— All  other"  prior  to  1918. 
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DOHESTIC  EXPOBT8 — continued. 


E^MTMdtO- 

riKSl  re*r. 

...2 

mj 

<«4 

WIS 

191« 

.«7 

«« 

1 

fOi 

i 

iiS:i 

^S 
;,S;!i! 
1;  151,(177 

KS 

2,374,880 

aco.Tw 

1,0«7;W6 
•71,730 
3M,D70 
Z70,§ei 

i,«M;«ao 

13S,012 

3,7.         3 
3         1 

304, 4B2 
£5,0SI 

S« 

1,980,132 
I,2i3,392 

2«;sis 

2»i473 

SI 

lBe,2Z» 
135,  M7 
844,  SSI 

M«;io» 

ll,S83.*M 

|s«r^;;:E: 

1110,153 
S3;SS8 

3^ra2 

412,450 

ISOifiU 
410,  SM 
Mfl,8S2 

'■'Sffi 

4,030,SM 

7I»2M 
T15,23n 

'■i'S 
Si 

3,us;bh 

V^ted  Klniidoni 

f»iS 

ass^E 

2. 013.  HI 

10,  SSI, MS 

17.«7,061 

10, 440,114 

8,162,141 

13,e72,»M 

24,i3«,88J 

ie,02l.W» 

Exported Ifl- 

1 

Calendar  Teu. 

1         ,..8 

IVW 

.«20 

,«, 

F™k. 

t      "■'".«= 

«,n4«,430 

i,^;JM 

7,238,806 
1,1^^ 

i;353;3u 

422  831 
2,  .158.070 
883. 4W 
.102,7(0 
4$0,234 

7,-703;ia« 

"■3s 

'1 

031 

1,2W 
W3 

J,1M 
93( 

1 

347 
979 

"^■S 

4,7+4."' 

ISi^i*^^;;:;;;:;:;::;:;;:;; 

■■■■■■1    *-'^-Z 

802,717 
1,486,648 

'ohIms 

ToKU 

1      ''''^''^' 

27,827, .« 

32,888,433 

2a,(132,3M 

,6M        ', 


Included  in  "  Electrical  appUuices,  etc.,"  pilor  to  \W. 
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